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PREFACE 


TO  THE 


SECOND   EDITION. 


Th£  success  of  the  first  edition  of  this  work  has  abundantly 
proved  its  adaptation  to  the  wants  of  those  for  whom  it  was  written, 
and  has  stimulated  the  effort,  in  its  revision,  to  make  it  worthy  of 
still  more  general  acceptance. 

To  keep  pace  with  the  progress  of  pharmacy  within  the  past  few 
years  has  required  the  most  persevering  industry  and  zeal.  Since 
the  first  publication  of  this  work,  numerous  chemical,  physiological, 
and  therapeutical  discoveries  have  added  to  the  resources  of  the 
physician,  with  a  corresponding  enlargen&ent  of  the  domain  of  phar- 
macy, while  the  progress  of  scientific  education  and  enterprise  among 
pharmaceutists  has  multiplied  the  number  and  perfected  the  details 
of  their  processes. 

Besides  the  increased  size  of  the  page,  and  the  abundant  use  of 
smaller  type  in  the  least  important  parts,  it  has  been  found  necessary 
to  add  nearly  two  hundred  pages  of  new  matter,  and  to  provide  a 
number  of  original  drawings  in  addition  to  the  very  extensive  series 
of  illustrations  contained  in  the  first  edition.  In  these  additions  I 
have  kept  steadily  in  view  the  elementary  character  of  the  work, 
which  is  appropriately  styled,  "  An  Introduction  to  Practical  Phar- 
macy," and  have  kept  the  more  strictly  scientific  facts  distinct  from 
those  which  are  elementary  and  practical. 

The  extensive  use  of  syllabi,  which  formed  a  conspicuous  feature 
in  the  first  edition,  has  been  found  so  convenient  as  to  be  still  further 
extended  in  the  present.    In  this  form  we  are  enabled  to  present  to 
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the  eye  an  immense  number  of  facts  in  small  space,  and  to  display 
them  effectively  in  their  relations  to  each  other.  The  syllabi  in  Part 
III.  and  Part  IV.  have  been  prepared  with  great  labor,  and  are  espe- 
cially commended  to  careful  study. 

In  the  labor  of  the  present  revision,  and  especially  in  collating  and 
extending  the  parts  just  named,  I  have  been  much  assisted  by  my 
friend,  John  M.  Maisch,  of  this  city,  to  whose  original  investigations 
we  owe  many  interesting  facts  in  the  history  of  the  essential  oils,  and 
other  valuable  contributions  to  pharmaceutical  knowledge. 

In  developing  the  important  relations  of  pharmacy  to  organic 
chemistry,  many  recent  foreign  works  have  been  consulted  not  gene- 
rally accessible  to  students  in  this  country,  and  it  is  confidently 
believed  that  the  present  issue  will  be  found  a  fair  exponent  of  the 
state  of  pharmaceutical  science  up  to  the  time  of  its  issue. 

This  volume  is  not  the  work  of  a  secluded  student  in  his  closet,  it 
has  been  composed  by  a  practical  pharmaceutist  and  druggist,  in  the 
midst  of  the  daily  routine  of  his  shop,  and  surrounded  by  the  diffi- 
culties incident  to  an  active  business  career;  it  is,  necessarily,  imper- 
fect in  many  of  its  details;  but  the  first  edition  having  been  received 
with  an  appreciation  of  its  scope  and  design,  the  second  is  com- 
mended to  the  favorable  consideration  of  physicians  and  pharma- 
ceutists. 

Attention  is  called  to  the  Instructions  how  to  Study  and  Consult 
the  Work,  and  to  the  Table  of  Contents,  which  follow. 


INSTRUCTIONS 


HOW  TO 


STUM  A]lILC0NSUUl_TlOLJe:imE: 


£i  jv  xi  A.  i  A . 

p.  133,  line  1  from  bottom,  for  Cochineal  gss,  read  5s8. 
P.  372,  line  15  from  bottom,  for  '* bicarbonate  of  potassa,'"  read  ''bichromate 
of  potassa,^'' 

P.  472,  the  first  paragraph,  including  formula,  from  "In  presenting"  to 

"Water 1  gallon,"  &c.,  should  be  inserted  under  head  of  "Liquor 

Magnesis  Citratis." 

P.  634,  in  Mixture  of  Acetone,  &c.,  read  Acetone  f  3J  instead  of  fjj. 


3.  The  Processes  for  preparing  and  dispensing  medicines  are  fally  detailed 
in  Parts  II.  and  Y.,  especially  those  practicable  with  the  ordinary  facilities 
of  the  dispensing  office  and  shop. 

4.  Of  Chemical  Componnds,  organic  and  inorganic,  the  Composition  is 
given  in  the  syllabi ;  the  Processes  for  their  preparation,  the  Tests  for 
their  pnrity,  and  their  Uses  are  given  in  the  text. 

5.  In  consnlting  the  index,  the  most  ready  method  of  finding  a  prepara- 
tion is  to  refer  to  the  class  to  which  it  belongs.  An  inorganic  salt  is  best 
fonnd  under  the  head  of  its  metallic  base,  an  organic  componnd  by  its 
most  common  name.  Many  of  the  organic  compounds,  as  essential  oils, 
mentioned  only  in  the  syllabi,  are  not  placed  in  the  index,  as  the  arrange- 
ment of  the  syllabi  facilitates  a  reference  to  them. 
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CHAPTER    I. 

ON  THE  FDRNITUltB  AND  IMPLEMENTS  NECESSARY  TO  THE 
DISPENSING  OFFICE  OB  SHOP. 

The  various  forms  of  apparatus  required  by  the  pharmaceutist  in 
tbe  preparation  and  dispeosiug  of  mediciues,  will  be  brought  into 
view  ia  coonectioa  with  the  pharmaceutical  processes,  successivel/ 
described  and  illustrated  throughout  this  work.  Id  the  present  pre- 
liminary chapter,  it  will  suffice  to  describe  those  most  simple  kinds  of 
apparatus  which  are  indispensable  to  the  country  practitioner  in  the 
performance  of  tbe  manipulations  coming  witbin  the  range  of  his 
office  practice,  and  are  also  useful  as  part  of  tbe 
necessary  outfit  of  tbe  apothecary. 

Thk  Fdhnitusk  Bottles. — Much  depends  upon 
tbe  selection  of  suitable  bottles  to  contain  a  stock 
of  medicines.  They  should  be  of  Bint  glass,  and 
fitted  with  well-ground  glass  stoppers.  Recently 
onr  market  has  been  supplied  with  a  kind  of  Ger- 
man glassware,  which  possesses  the  advantage  of 
cheapness  and  freedom  from  color.  Germao  bot- 
tles are  generally  of  greater  diameter  in  propor- 
tion to  their  height,  and  those  designed  for  solids, 
possess  wider  mouths,  and  consequently  larger 
stoppers  than  American  bottles  of  the  same  capa- 
city. Fig.  1  represents  one  of  this  description. 
They  are  well  adapted  for  putting  up  specimens  of 
the  materia  medica,  for  study  and  illustration,  but 
■re  generally  too  thin  and  frail  to  serve  a  good 
purpose  as  furniture  bottles.    Besides  these,  there 
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is  a  variety  of  German  bottles  known  as  mushroom  stoppers,  sbown 
in  Fig.  2,  which  are  tall,  and  of  small  diameter.  The  stopper  is  less 
liable  to  be  broken,  and  the  shape  is  considered  by  many  as  in  better 
taste. 

Figs.  8,  4,  and  5  are  forms  of  German  salt-mouth  and  tincture  bot- 
tles, made  extra  heavy,  adapted  to  containing  chemical  tests  and  re- 


Fig.  2. 


Fig.  3. 


Fig.  4. 


/    N 


Fig.  5. 


A 


Fig.  6. 


German  muflliroom  stopper. 

agents,  and  much  used  in  laboratories.  Though  of  inelegant  shapes, 
they  are  too  expensive  to  be  generally  used  by  physicians  and  phar- 
maceutists. 

Fig.  6  shows  an  imported  bottle  with  enamelled  label  for  solutions 
of  nitrate  of  silver.  This  label  being  engraved  in  the  glass  is  not 
liable  to  be  corroded  or  washed  off;  though  designed  for  chemical 
laboratories,  this  is  a  useful  article  of  furniture  in  the  dispensing  office 
or  shop. 

The  American  made  bottles  are  of  two  kinds,  those  blown  and 
finished  without  a  mould  (Fig.  7),  which  are  the  most  transparent  and 
smoothest  kind,  and  those  blown  in  a  mould  (Figs,  8  and  9),  to  which 
I  usually  give  preference  in  fitting  up  a  physician's  dispenaing  office 
from  their  greater  uniformity  of  size  and  shape.  The  hollow  stopper, 
shown  in  Fig.  8,  is  also  moulded  and  afterwards  ground ;  it  has  adp 
vantages  over  any  other  description  of  stopper. 

The  form  of  a  bottle  mould  has  much  to  do  with  the  beauty  and 
utility  of  the  bottle.  That  used  for  my  salt-mouth  and  tincture  bot- 
tles is  a  solid  iron  cylinder  so  thick  as  to  retain  the  heat  imparted  by 
the  successive  charges  of  fused  glass  blown  into  it,  and  thus  to  avoid 
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tbe  tinpolislied  garbce  often  produced  on  the  glasa  by  suddenly  chill- 
ing it  in  coniact  with  the  sides  of  the  mould.  On  the  top  Of  this  solid 
iron  cylinder  is  a  pivot,  near  the  outer  edge,  to  which  movable  shoulder 
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moulds  are  attached ;  each  of  these  is  in  two  parts,  opening  and  closing 
by  a  lever  attached ;  when  closed,  they  form  the  shoulder  and  neck  of 
the  bottle;  the  lip  is  finished  in  the  usual  way  by  a  tool.  As  the 
bottle  is  to  be  drawn  out  of  the  mould  with  facility  when  blown,  the 
cylinder  ia  tapered  slightly  towards  the  bottom,  but  this  ia  so  slight 
as  not  to  be  observed  in  the  bottle. 

The  advantages  of  this  kind  of  mould  over  those  which  open 
through  their  whole  length,  are  that  there  is  no  liability  to  a  ridge 
down  the  side  of  the  bottle,  and  that  the  same  mould,  by  adapting  to 
it  different  shoulder  moulds,  will  furnish  at  pleasure  salt-mouth  or 
tincture  bottles.  Figs.  8  and  11  are  made  in  the  same  mould  with 
difierent  shoulder  attachments. 

Bottlea  with  wide  mouths  and  ground  glass  stoppers,  designed  for 
solids,  are  called  salt-months;  those  with  narrow  mouths  and  ground 
glass  stoppers,  for  liquids,  are  called  tinctures. 

Tinctures  with  very  long  necka  and  narrow  mouths,  as  shown  in 
Fig.  10,  though  desirable  sometimes  for  containing  very  volatile  liquids, 
are  inconvenient  for  syrups  and  the  fixed  oils,  and  very  ill  adapted  to 
dropping.  They  are  also  less  readily  cleaned  than  the  ordinary  tinc- 
ture bottles  shown  in  Figs.  11  and  12,  which  have  necks  no  longer 
than  that  of  a  salt-mouth ;  it  is  necessary,  however,  that  the  stoppers 
of  these  should  be  well  fitted  and  ground. 

Besides  the  foregoing,  there  are  two  kinds  of  bottles  frequently 
employed  in  furnishing  the  physioian^s  outfit,  where  cheapness  is  the 
chief  consideration,  viz : — 

The  tpeeiajar,  which  cQiiaiats  of  a  wide  month  bottle  without  a  lip 
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e  iit03tlt  of  v-Iuch  is  oorered  bj  a  tio  top^  This  is  objeotionable 
not  exdadiDg  the  air,  and  it  ia  also  leas  cleanly  and  neat  than  the 
It-month.    It  is  ntber  cheaper. 


U'Bf  ~Bprk  0*rmu  (iB«lu«. 


Kg.  13. 


Ki^.  IS  r«pr««nt!i  a  bottle  I  have  imported,  which  ia  admirably 
'iitriTOtl  to  k«ep  GxeJ  oiU,  for  the  pnrpose  of  dispensing.  The  lip  of 
the  bottle  ia  famished  with  a  flange  nearly 
at  right  angles  to  it,  which  is  ground  on  the 
outer  aarface,  so  as  to  fit  a  cap  shows  sepa- 
rately in  the  right  hand  figure.  Into  the 
neck  of  the  bottle  is  inserted  a  ground  glass 
stopper, also 3ho¥m  aeparatelyinthedrawing, 
which  ia  perforated  by  a  lippisd  tube,  and  has 
npon  the  aide  opposite  the  lip  a  groove  for 
jf^Ui^jN  the  admission  of  air  in  pouring  out  the  oil. 

^-'    ...^        ''Ol  The  object  of  this  arrangement  will  be 

obvious.  In  drawing  oil  from  the  bottle  it 
flovrs  through  the  tubed  stopper,  running  in 
a  thin  stream  from  the  lip,  and  any  portion 
which  rana  down  the  outside  oollects  in  the 
gutter  formed  by  the  outer  lip  and  runs 
back  into  the  bottle  through  the  groove  in 
&  aido  of  the  stopper.  The  cap  keeps  this  oily  portion  from  becom- 
S  tlusty,  and  protects  the  cootents  fiom  the  action  of  the  air.    A 
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bottle  of  tbia  description  may  be  used  for  years  witbont  becoming 
greasy  on  tbe  outside. 


Packing  bottles  are  made  eitber  with  a  wide  moutb  for  solids,  as  in 
Figs.  15  and  16,  or  a  narrow  mouth  for  liqnids,  as  in  Figs,  17  and  18; 
these  are  stopped  by  corks,  and  are  tbe  least  desirable  kind  of  furni- 


Extra  pukiog  botti*. 


tare  bottle,  though  very  useful   for   transporting  medicines,  or  for 
keeping, extra  supplies  with  wbioh  to  replenish  the  regular  furniture 
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bottles.  Packing  bottles  are  comparatively  cheap,  and  are  generally 
stronger  than  salt-mouths  or  tinctures.  They  are  usually  made  of 
green  glass,  and  may  be  formed  without  a  lip,  called  common  (Fig  17), 
or  with  a  lip  called  extra  fFig.  18).  Those  with  the  lip  are  the  most 
approved,  and  hold  somewhat  more  than  their  nominal  capacity. 

Neat  round  wooden  boxes,  some  of  which  are  imported  and  others 
manufactured  in  New  England,  have  been  recently  introduced  under 
the  name,  Arrow  Boot  boxes.  They  are  of  different  sizes,  from  about 
4  ounces  capacity  to  a  quart,  and  serve  a  good  purpose  for  preserving 
roots,  barks,  leaves  and  seeds  in  a  dispensing  o£Sce  or  shop.  They 
are  equally  tight  with  a  specia  jar,  and  have  the  advantage  of  exclud- 
ing the  light. 

The  use  of  tin  boxes  of  various  patterns  to  suit  the  taste  and  of  sizes 
reaching  as  high  as  several  gallons  is  becoming  more  general  in  drug 
stores,  and  these  have  many  advantages  over  glass  bottles. 

Uniformity  in  the  size  and  shape  of  the  furniture  bottles  adds  much 
to  the  completeness  of  the  physician's  outfit.  Care  should  be  taken 
to  apportion  the  different  sizes,  so  that  there  will  be  enough  of  each  to 
fill  a  shelf  in  the  medicine  case  allotted  to  them.  Thus,  if  there  are 
twelve  quart  bottles,  there  should  be  fourteen  pint,  sixteen  half  pint, 
twenty  tour-ounce,  or  in  about  this  proportion.  In  view  of  this  fact, 
I  have  prepared  catalogues  which  will  be  found  in  the  appendix,  em- 
bracing assortments  more  or  less  complete,  of  the  most  prominent 
articles  of  the  Materia  Medica,  so  apportioned  as  to  quantity  as  that 
each  shall  constitute  a  uniform  and  well-arranged  collection  of  medi- 
cines, and  at  a  certain  definite  price,  according  to  the  extent  and  com- 
pleteness of  the  outfit. 

It  is  the  practice  of  some  druggists,  in  furnishing  physicians'  outfits, 
to  label  the  furniture  bottles  witn  the  common  English  labels  used  in 
ordinary  dispensing  operations ;  this  is  objectionable,  for  reasons  which 
are  sufficiently  obvious.  Others,  though  employing  Latin  labels, 
printed  for  the  purpose,  disfigure  each  bottle  by  a  conspicuous  card, 
announcing  their  name,  occupation,  and  address. 

In  order  to  insure,  as  far  as  in  their  power,  the  use  of  correct  no- 
rncnclAturo  in  labellinfir  furniture  bottles  and  drawers,  the  Philadelphia 
(yollege  of  Pharmacy  nave  published  three  sets  of  Latin  labels,  each 
(u)ntuining  an  assortment,  embracing  several  different  sizes,  according 
fiM  tlie  articles  are  kept  in  larse  or  small  quantities.  These  are  sold 
by  the  druggists,  ana  fVom  their  completeness,  elegance,  and  cheap- 
noNH,  oomtnend  themselves  to  all  who  are  about  fitting  up  a  shop  or 
(linponHing  office.  The  yellow  labels  are  sold  at  $1  and  $2  50  per  set; 
tho  bron/A)  at  $12  CO.  Specimen  labels,  such  as  shown  in  Fig.  1,  are 
iiImo  nubliMhod  by  the  College. 

ArUir  having  [)aMtod  the  label  on  to  the  bottle  or  drawer,  by  means 
of  rnUf}iliiK<)  of  tragaoanth,  or  other  convenient  paste,  and  stretched  it 
ilKlitly  ovnr  tho  part,  it  should  bo  smoothed  by  laying  a  piece  of  thin 
pAtmr  upon  it,  and  prosaing  it  uniformly  with  the  thumb.  When 
It  utm  lincKirnn  dry,  it  may  bo  sized  by  painting  over  it  a  thin  coating 
(il*  niffiir  inudilaKo  <''*  K^'^  Arabio.  This  should  extend  a  very  little 
av«r  iho  ^\^^tm  of  tho  Tabol.    It  should  bo  then  dried  again,  and  var- 
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IwitTi  epirit  varnish;  this  not  only  improves  the  appearance 
of  the  label,  but  renders  it  durable  and  impervious  to  moisture. 

Jars. — Oiotraents  and  extracts  are  usually  kept  in  jars   made  of 
porcelain  or  queensware.     Theae  vary  in  quality,  in  color,  and  in 
ehapo.     They  should  not  be  made  of  a  very 
porous  material,  especially  if  designed  for  oint-  ^'S-  la- 

ments, and  should  be  well  glazed,  both  on  the 
inside  and  outside  surfaces.  The  best  are  im- 
ported from  England. 

In  regard  to  the  shape  of  jars ;  the  variety 
called  canopy-top  (Fig,  19)  is  generally  preferred, 
88  having  a  more  finished  appearance  than  the 
flat-top  (Fig.  21). 

Jars  of  this  kind  should  never  be  labelled  on 
the  top,  as  the  tops  being  about  of  the  same  size, 
are  liable  to  be  misplaced,  and  mistakes  occa- 
sionally occur  in  this  way. 

Ointments  and  extracts  are  also  frequently 
put  into  queensware  jars  without  tops,  called 
gallipots  and  tie-overs  (Figs.  20  and  22).  These 
are  cheaper  than  covered  jars,  but  are  incon-  canopj-toij  jar. 

venient  and  ill  adapted  to  the  preservation  of 
the  substances  kept  in  them.     They  are  usually  tied  over  with  kid, 
bladder,  or  parchment,  the  latter  substance  being  the  best.     Extracts 
Fig.  20.  Fig.  21.  Fig.  22. 


rapidly  lose  their  moisture  when  kept  in  tie-overs  or  gallipots,  and 
those  which  contain  volatile  active  principles,  as  extract  of  conium, 
soon  become  deteriorated.  Ointments  also  undergo  a  change  under 
these  circumstances,  frequently  becoming  rancid.  When  tie-over  jars 
are  used,  it  is  well  to  cover  the  top  with  a  piece  of  tin-foil,  previous 
to  securing  the  skin  over  it;  this  obviates  in  part  the  disadvantages 
to  which  ihey  are  liable. 

Packages. — Besides  the  medicines  usually  kept  in  bottlea,  jars,  and 
boxes,  there  are  many  in  the  physician's  outfit  which  are  adapted  to 
drawers,  and  are  usually  sent  to  uim  in  paper  packages,  and  aa  he  is 
not  always  provided  with  a  sufficient  number  of  drawers  to  appro- 
priate one  to  each  article,  they  are  frequently  thrown  together. 
Where  this  is  the  case,  he  should  take  care  to  have  all  those  sub- 
stances possessing  a  strong  odor,  as,  for  instance,  valerian  and  serpen- 
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taria,  kept  separate  from  the  others  if  not  pat  into  bottles.  Packages 
of  this  aescription  should  be  secured  in  two  distinct  papers,  one  of 
which  should  be  thick  and  well  glazed. 

When  drugs  are  to  be  preserved  in  packages,  and  have  to  be 
unwrapped  every  time  a  portion  is  taken  out,  they  should  be  tied 
with  good  linen  twine,  passed  at  least  twice  around  the  package  in 
the  same  direction,  and  connected  by  a  bow  knot 

The  mode  of  folding,  tying,  and  labelling  paper  packages  will  be 
spoken  of  under  the  head  of  dispensing  medicmes. 

Implsmxnts. 

The  necessary  implements  for  preparing  and  dispensing  medicines 
in  their  more  ordinary  forms  will  be  described  in  this  place,  leaving 
a  reference  to  some  of  those  not  usually  met  with  in  the  physician's 
office  to  subsequent  parts  of  the  work. 

SOALKS. — The  scales  should  be  two  in  number.  The  pair  for  pre- 
scriptions, suitable  for  weighing  one  drachm  and  under,  and  the  pair 
for  weighing  two  drachms  and  upwards. 

Pig.  23. 


PrMoHpiloo  fwl«i  and  om»»  with  the  saali  raised  to  the  proper  height  fbr  nae. 
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There  are  many  different  varieties  of  prescription  scales  in  use ;  the 
most  approved  is  that  with  an  upright  pillar,  into  the  top  of  which  is 
set  a  fulcrum,  containing  planes  of  hard  steel,  on  which  rest  knife 
edges  of  the  same  material,  placed  at  the  centre  of  gravity  of  the  beam ; 
such  scales  are  usually  made  of  brass ;  the  beam  and  scale  dishes  are 
frequently  of  silver.  They  vary  in  price  according  to  their  material 
and  workmanship,  from  ten  to  twenty-five  dollars.  To  preserve  their 
delicacy,  they  should  be  kept  in  a  suitable  case,  and  in  a  position 
where  they  are  not  liable  to  a  jarring  motion,  so  prejudicial  to  the 
sharpness  of  the  knife  edges.  In  cleaning  them,  care  should  be  taken 
to  avoid  bending  in  the  slightest  degree  one  or  other  arm  of  the  lever. 
It  is  well  to  try  the  accuracy  of  the  scales  occasionally,  as  well  by 
weighing  exceedingly  small  quantities  upon  them  when  balanced  by 
heavy  weights  as  by  weighing  the  same  quantity  successively  on  the 
opposite  plates,  by  which  means  the  least  deflection  in  one  or  other 
arm  of  the  lever  may  be  ascertained. 

Owing  to  the  comparative  expensiveness  of  these  scales,  another 
kind  is  more  extensively  purchased  by  physicians,  in  which  the 
upright  pillar  is  omitted.  These  are  usually  imported  either  from 
England,  France,  or  Germany.  They  come  in  boxes  of  wood  or  tin, 
and  have  the  advantage  of  being  much  more  portable.  The  best  are 
received  from  England,  and  have  steel  beams.  The  German  variety 
is  very  inferior,  and,  indeed,  frequently  worthless.  The  physician 
who  administers  strychnia,  veratria,  or  morphia  in  his  practice  may 
as  well  judge  of  the  quantity  by  the  eye  as  by  the  use  of  a  pair  of 
common  German  scales,  which  frequently  fail  to  indicate  it  within 
half  a  grain  or  even  a  grain. 

Fig.  24. 


PraMripiioii  Boalea  without  upright. 
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Tery  good  scales  are  imported  from  W.  &  T.  Arery,  Birmingham, 
and  sold  in  this  country  at  prices  varying  from  (2  60  to  $6  00  each ; 
some  have  glass  plates,  adapting  them  to  weighing  corrosire  substances. 
Fig.  24  exhibits  this  desoriptioa  of  scales,  with  the  manner  of  holding 
them. 

A  cheaper  form  has  the  ends  of  the  beam  open,  and  the  cords 

attached  to  the  plates  secured  to  a  little  hook,  which  is  slipped  on  to 

the  curved   ends,  and  readily  movable; 

^-  ^-  this   arrangement   is   shown   in   Fig.   25, 

They  are  not  generally  bo  aconrate  as  those 

with  dosed  ends  to  the  beams. 

Fig.  26  represents  a  kind  of  scales  for 
weighing  Sea  and  upwards,  which  are  less 
in  nse  among  medical  practitioners  than 
they  ought  to  be;  until  recently  it  has 
been  customary  to  guess  at  quantities  which 
were  too  large  for  the  preseription  scales,  the  expense  of  the  larger 
kind  of  scales  being  a  great  objection  on  the  part  of  the  young  prac- 
titioner to  purchasing  them.  A  pair  of  large  brass  scales,  made  on 
the  principle  of  those  in  Fig.  23,  costs  from  twelve  to  thirty  dollars. 
The  kind  here  shown  is  selected  on  aocouut  of  its  cheapness;  it  is 
manufactured  of  iron,  varnished,  to  protect  it  from  rast,  with  a  mova- 
ble tin  pan  or  scoop,  and  a  platform  arrangement  of  the  beam.  It  is 
furnished  the  country  physician  or  storekeeper  for  one  dollar  and 
twenty-five  cents,  and  answers  a  good  purpose. 

Fig.  26. 


Ohtkp  tea  laalM. 

The  best  kind  of  platrorm  balance  for  the  dispensing  counter  is 
Beranger's  pendulum  scale,  which  is  imported  from  France.  The 
bearings,  though  complex,  are  protected  from  dust  and  corrosion,  and 
insure  great  freedom  of  motion  and  consequent  accuracy,  combined 
with  snfficient  strength  for  considerable  weights. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself,  away 
fVom  the  jarring  occasioned  by  the  ordinary  manipulations  of  the  shop. 
It  should  be  adjacent  to  the  paper  drawers,  and  should  have  room  on 
it  for  both  sets  of  weights. 
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Weights,  although  sometimes  made  in  this  oountry,  are  usually 
imported,  of  the  smaller  kinds,  with  the  box  scales.  Those  for  ten 
grains  and  upwards  are  made  of  brass  cut  into  squares,  and  marked 
with  the  ofiBcinal  signs  for  denoting  the  different  denominations  of 
weight.  Those  for  six  grains  and  under  are  of  sheet  brass  cut  into 
squares,  and  variously  marked  with  the  number  of  grains,  as  shown 
in  Figs.  27,  28,  29,  and  80. 


Fig.  27.  Fig.  28.  Fig.  29.      Fig.  30. 


[ 


6 
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Weight!  of  sheet  brasa. 

The  inexperienced  operator  is  liable  to  error  in  using  these  small 
weights  from  the  fact  that  they  frequently  have,  besides  the  marks 
denoting  the  number  of  grains,  a  stamp  placed  on  them  by  the  manu- 
facturer, which  is  the  German  sign  corresponding  with  our  gr.  (grana). 
(See  Fig.  28.)  This  is  liable  to  he  counted  with  the  other  indentations, 
and  to  add  one  to  the  actual  number  of  grains ;  a  two-grain  weight  is 
liable  to  be  taken  for  a  three-grain,  a  three-grain  to  be  used  instead  of 
a  four,  and  so  on.  Close  observation,  however,  will  exhibit  a  decided 
difference  between  the  two  kinds  of  indentations. 

The  mode  of  marking  shown  in  fig.  27  is  more  liable  to  error  than 
the  others,  especially  when  the  weights  become  soiled  and  a  little 
corroded  by  use. 

In  regard  to  accuracy,  it  must  be  admitted  that  most  of  the  imported 
weights  are  very  faulty ;  those  made  by  W.  and  T.  Avery,  and  by  our 
own  best  scale-makers  are  to  be  preferred. 

Within  a  few  years  past  a  description  of  weights  from  5ij  to  9ss 
has  become  common  in  our  market,  quite  preferable  to  the  German 
square  weights  oF  the  same  denomina- 
tions. These  are  round,  or  eight-sided,  ^^8'  31- 
stamped  out  of  brass  plates,  with  very 
distinct  inscriptions,  as  shown  in  Figs. 
81  and  82.  They  are  imported  from 
England,  being  the  manufacture  of  W, 
and  T.  Avery,  of  Birmingham,  already 
referred  to. 

Some  trials  made  with  common  Ger- 
man weights,  convince  me  that  few  of 
those  commonly  met  with  are  even  reasonably  accurate ;  a  5j  weight 
was  found  to  weigh  as  high  as  69.8  grains,  and  a  gr.  vj  weight  weighed 
6.75  grains ;  others  approximated  more  nearly ;  a  3ss  weighed  80.25 
grains,  a  3j  60.1  grains,  a  9sd  10.1  grains,  a  3ij  120.5  grains,  &c.  None 
of  Avery's  that  were  tried,  varied  more  than  xV  grain  from  their 
nominal  weight. 


Fig.  32. 


Arery's  weight. 


44 


THE   DISPENSING   OFFICE. 


The  larger  apothecaries'  weights  are  almost  invariably  in  the  shape 
or  caps,  fitting  into  each  other,  the  two  inmost  ones  (Fig.  88)  repre- 
seotiog  each  two  drachms ;  the  next  a  half  ounce,  the  next  an  ounce, 
and  so  on  up  to  sixteen  ounces  in  the  larger  nests.  Now,  as  each  cup 
represents  a  certain  weight  bj  itself,  and  as  each  is  double  that  inside 
of  it  (excepting  the  two  smallest,  which  are  equal),  the  sum  of  any 
nest  will  be  equal  to  that  of  any  weight  into  which  it  fits ;  thus,  the 
16  oz.  weight  will  balance  the  nest  within  it,  which  consists  of  an 
eight  ounce,  a  four  ounce,  a  two  ounce,  a  one  ounce,  a  half  ounce,  and 
two  quarter  ounces,  and  the  entire  nest  will  weigh  thirty-two  ounces. 


Fig.  33. 


9lifi 


SeriM  of  apothecaries'  or  cap  weights. 

This  arrangement  of  weights,  though  very  compact  and  convenient, 
and  furnishing  a  prominent  distinction  between  the  ofiBcinal  and  ordi- 
nary commercial  weights,  is  more  expensive  than  might  be  desired, 
considering  the  great  utility  to  the  apothecary  and  physician  of  having 
a  good  supply  of  such  important  implements  of  his  art. 

The  physician  about  commencing  practice  in  the  country,  and  de- 
sirous of  economizing  in  this  department  of  his  outfit,  may  procure 
sets  of  these  weights  ascending  as  high  as  four  ounces,  the  nest  weigh- 
ing eight  ounces.  They  will  be  found  to  answer  his  purposes  in  pre* 
paring  tinctures,  syrups,  &c.,  in  small  quantities ;  in  dispensing  the 
vegetable  medicines  for  infusions;  and  in  his  weighing  operations 
generally,  less  disadvantage  would  flow  from  the  excluSive  use  of 
apothecaries'  than  of  avoirdupois  weights.  The  subject  of  weights 
and  measures  is  more  fully  presented  in  the  next  chapter,  where 
drawings  will  also  be  found  of  the  avoirdupois  weights  in  use. 

Measures. — As  all  liquid  substances  are  generally  dispensed  by 
measure  rather  than  by  weight,  and  as  our  Pharmacopoeia  directs  the 

use  of  the  officinal  standard  of  measurement  in 
preparations  containing  liquids,  with  but  few 
exceptions,  one  or  more  graduated  measures  are 
necessarily  embraced  in  the  physician's  outfit. 
The  most  convenient  for  dispensing  operations, 
is  either  a  four  or  eight  ounce  conical  measure, 
such  as  is  shown  in  Fig.  84.  These  are  of  flint 
or  of  green  glass,  and  are  graduated  down  to  one 
fluidrachm  or  half  a  drachm,  which  are  the  lowest 
denominations  we  generally  wish  to  measure,  and 
they  can  be  filled  several  times  in  succession 
when  it  is  desirable  to  measure  a  pint  or  quart. 
These  measures  are  either  made  by  our  own 
fsiT  graduated  measure,     glass  manufacturers,  and  graduated  here  by  per- 


Fig.  34. 
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Fig.  35. 


Medicine  cheat 
meaanre. 


Fig.  36. 


pons  following  it  as  a  business,  or  they  are  imported  from  Germany. 
The  German  measures  are  not  to  be  relied  on  for  accuracy,  though 
from  the  quality  of  the  glass,  they  are  generally 
believed  to  be  less  liable  than  our  own  to  break  in 
measuring  hot  liquids. 

In  selecting  a  measure,  the  chief  points  to  be  ob- 
served are,  to  have  a  good  lip  for  pouring  the  liquids 
from,  and  clear  and  distinct  marks  both  on  the 
fluidrachm  and  fluidounce  columns;  the  glass  should 
not  be  very  thick,  as,  by  refracting  the  light,  it  inter- 
feres with  accuracy  in  the  measui'ement  of  small 
quantities.  Large  measures,  which  are  not  to  be  used 
for  quantities  under  an  ounce,  may  be  made  of  the 
form  shown  in  Fig.  S6.  These  are  less  liable  to  be 
broken  by  careless  handling.  One  ounce  graduates  of  this  description 
are  sometimes  made  for  medicine  chests  or  saddle-bags  where  great 
economy  of  space  is  necessary. 

Minim  Measures. — For  the  divisions  of  a  fluidrachm,  the  minim 
measure  is  employed.  This  is  usually  an  upright  cylinder  of  glass, 
with  a  lip  at  one  extremity,  and  a  glass  pedestal 
at  the  other,  and  is  graduated  from  sixty  minims 
(one  fluidrachm^  to  five  minims.  The  kind  used 
in  fitting  sadalebags,  and  physicians'  pocket 
cases,  is  made  of  glass  tube  witn  or  without  a  foot, 
and  does  not  occupy  more  space  than  an  ordinary 
fjij  tube  vial.  The  inconvenience  of  employing  a 
measure  of  this  kind  has  led  to  the  use  of  drops  in 
prescription,  instead  of  minims,  and  as  essential 
oils  and  spirituous  liquids  drop  so  differently  from 
aqueous  liquids,  and  as  the  same  liquid  drops  very 
differently  from  different  vessels,  discrepancies  are 
likely  to  occur,  unless  the  dispenser  sufficiently 
understands  and  observes  the  distinction.  (See 
tables  of  approximate  measurement  in  next  chapter.) 

Minim  measure. 

Tin  Measures. — Tin  and  copper  measures  of  half 

Sint,  one  pint,  or  two  pints  capacity,  will  be  found  very  useful  to  the 
ispensing  physician.   They  may  be  used  for  water,  alcohol,  syrups,  and 
roost  tinctures,  whenever  the  full  quantity  they  will  contain  is  prescribed. 

MoBTABS. — Mortars  are  necessary  in  so  many  processes  of  phar- 
macy, as  to  be  among  the  most  important  items  of  an  outfit.  I  shall 
describe  the  kinds  usually  sold,  with  their  different  uses,  leaving  to 
the  physician  the  choice  of  one  or  more  varieties,  according  to  cir- 
cumstances. 

Wedgeivood  mortars  are  imported  from  England,  and  an  inferior 
quality  of  similar  ware  is  made  in  this  country.  They  differ  some- 
what in  their  texture,  though  generally  possessed  of  sufficient  rough- 
ness to  adapt  them  to  the  powdering  of  substances  by  trituration. 
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The  beat  varieties  are  glazed  enongb  to  prevent  their  absorbing  or 
becomiog  permanently  stained  b;  chemicals  triturated  in  them,  and 
yet  are  not  so  smooth  as  to  allow  substances  to  slip  about  instead  of 
being  retained  under  the  pestle.  At  least  one  good  wedgewood 
mortar  is  necessary.  It  should  be  of  the  shape  indicated  in  Fig.  S7, 
Fig.  37.  Fig.  38. 


T»dg*irooii 

perfectly  flat  on  its  base,  so  that  it  will  stand  Srm  during  the  process, 
and  furnished  with  a  good  lip.  The  pestle  should  be,  in  shape,  pre- 
cisely adapted  to  the  interior  surface  of  the  mortar ;  neither  flattened 
nor  pointed  at  its  lower  extremity,  as  is  frequently  the  case.  As  the 
latter  sized  pestles  always  consist  of  two  pieces,  a  wooden  handle,  and 
the  rounded  portion,  which  is  of  wedgewood  ware,  care  should  be 
taken  to  have  the  connection  between  them,  which  is  made  with 
cement,  perfectly  tight  When  they  become  loosened,  they  may  be 
secured  bya  cement  made  of  resin,  two  parts;  yellow  wax,  one  p&rt; 
and  Spanish  brown,  three  parts ;  melted  together  by  heat. 

For  the  purpose  of  solution,  a  porMliiin  mortar  is  convenient;  such 
are  frequently  more  shallow  than  the  wedgewood  variety.    They  are 
perfectly  smooth,  and  highly  glazed,  and 
Fig-  39.  are  not  liable  to  be  stained  by  chemical 

substances  dissolved  in  them.  They  will 
also  be  foand  convenient  in  preparing 
such  ointments  and  cerates  as  require  to 
be  introduced  into  a  mortar,  being  more 
readily  cleansed  than  wedgewood  ware. 
The  one  shown  in  Fig.  89  has  a  pestle 
of  the  same  material. 

Ohu  mortars  are  frequently  found  in 

the  office  of  the  physician,  and  the  shop 

PonaWD  mortar.  of  the  apothecsry;    They  are  too  soil  for 
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Fig.  40. 


use  in  reducing  hard  sabstances  to  powder,  but  are  adapted  to  forming 
solutions  of  r^ily  soluble  materials,  and  to  use  in  making  ointments. 
The  small  sizes  are  much  employed  in  fitting  up  medicine-chests  and 
medical  saddle-bags. 

The  smoothness  which  occasions  substances  to  slip  about  under  the 
pestle  in  manipulating  with  glass  mortars,  may  be  overcome  by  grind- 
ing fine  emery  and  oil  of  turpentine  in  them. 

For  large  operations,  as,  for  instance,  in  making  syrup  of  bitter 
almonds,  confection  of  roses,  or  mercurial  ointment,  a  marble  mortar 
is  most  convenient;  a  perfect  block  of  hard  and  close  grained  marble 
of  requisite  size,  is  cut  out  into  a  shape  corresponding  with  that  of 
the  perfect  wedgewood  mortar,  represented  in  Fig.  37.  The  pestle 
is  made  of  the  same  material,  or  of  hard  wood,  fastened  upon  a  long 
wooden  handle,  which  may  be  projected  into  an  iron  ring  above, 
secured  properlv  over  the  centre  of  the  mortar,  so  that  while  the 
operator  gives  the  requisite  grinding  motion  to  the  lower  extremity 
of  the  pestle,  the  upper  is  held  securely  in  its  place. 

Mortars  of  the  kinds  described  are  not  adapted  to  contusing  sub- 
stances, either  with  a  view  to  obtaining  powders,  or  to  employing 
them   in    a  bruised    condition. 
If  used  for  this  purpose,  they  are 
yety  apt  to  be  broken  on  the 
first  trial. 

For  contusion,  an  iron,  brass^ 
or  bell  metal  mortar  of  the  shape 
here  shown  is  best  suited.  Un- 
like mortars  for  trituration,  these 
are  flat  at  bottom,  and  the  pes- 
tles terminate  in  a  flattened  ball ; 
they  are  tall  in  proportion  to 
their  diameter,  as  seen  in  the 
drawing. 

The  laborious  process  of  pow- 
dering drugs  is  greatly  facili- 
tated by  tne  employment  of 
mills;  some  of  the  varieties  of 
coffee  and  spice-mills  met  with 
in  iron  or  hardware  stores  are 
exceedingly  useful  in  the  com- 
minution of  vegetable  substances, 
for  the  preparation  of  tinctures, 
infusions,  &c.,  and  even,  assisted 
with  suitable  sieves,  in  their  reduction  to  powder. 

A  very  excellent  mill,  called  Swift's  drug-mill,  is  figured  and  de- 
acribed  in  the  chapter  on  powdering. 

Fig.  41  represents  a  spice*-mill,  which  will  be  found  convenient 
where  the  drug  is  not  too  large  to  be  introduced  into  it,  in  which  case 
I  use  a  stout  pair  of  sliears,  a  tobacco  knife,  or  a  large  iron  mortar, 
for  its  previous  reduction.  This  has  the  advantage  of  being  secured 
to  a  table  by  a  clamp, .so  as  to  be  removable  at  pleasure. 


Mortar  and  pestle  for  oontusion. 
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To  the  physioinn  who  prepares  his  own  powders,  one  or  more  sieves 
will  be  found  very  aserul.  The  most  permanent  and  desirable  kind 
ia  that  made  of  wire  gauze,  though  hair  and  bolting-ctoth  sieves  are 
somewhat  less  costly.  The  latter  answer  very  well  if  kept  clear  of 
moths ;  a  sieve  with  a  ooveriog  at  top  and  bottom  is  preferable.  These 
coverings  should  be  made  of  leather,  secured  by  hoops  rather  than 
of  wood,  which  is  liable  to  warp  and  crack. 

I  shall  have  occasion  to  speak  of  the  employment  of  coarse  sieves 
in  the  preparation  of  powders  for  percolation,  and  need  only  men- 
tion them  in  this  place,  to  refer  to  the  article  on  the  displacement 
process. 

Spatulas. — Of  these  there  are  several  kinds.  The  plain  steel 
spatula,  or  palette  knife,  shown  in  Fig.  44,  is,  perhaps,  best  adapted  to 
the  general  purposes  of  dispensing.  In  selecting  them,  care  should 
be  taken  to  nave  one  very  Sexible,  and  another  quite  stiff,  while,  of 
course,  they  should  be  of  two  or  more  sizes.  The  balance  handle 
spatula  (Fig.  43)  is  also  useful  in  dispensing  operations,  being  gene- 


Fig.  42. 


rally  res^erved  for  folding  powders,  and  for  other  neat  manipulations. 
It  has  the  merit  of  lying  on  the  table  or  counter  without  the  blade 
coming  in  contact  with  it,  a  convenience  when  employed  with  pill, 
masses  or  ointments.  Three  inch  spatulas  may  be  made  with  a  taper- 
ing blade,  as  shown  in  Fig.  42,  so  as  to  allow  of  their  being  intro- 
duced into  rather  narrow- mouthed  bottles,  such  as  are  Dsnatly  put 
into  saddle-bags  and  medicine  chests. 
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Spatulas  of  glass,  ivory,  and  bone  are  sometimea,  thoagb  rarely, 
employed.  They  are  useful  in  manipulatiDg  with  oorroeive  substances 
which  would  act  upon  steel. 

A  pill  fife  (Fig.  45),  made  of  porcelain  or  qaeensware,  is  a  useful 
ntensil  in  preparing  certain  ointments  and  pills.  Tiles  are  pi&de  of 
▼arious  sizes,  and  are  sometimes  graduated,  as  seen  in  the  drawing,  to 
&ci1itate  the  division  of  masses  into  twelve  or  twenty-four  pilla. 

The  division  of  pill  masses,  however,  is  better  accomplished  by  the 
aid  of  the  machine,  shown  in  the  accompanying  drawing.    The  mode 


Fig.4G. 
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Ondutad  pill  m>. 

of  using  this  most  useful  instrument,  is  described  in  the  chapter  on 
dispensing  medicines. 

The  funnel,  sometimes  called  tunnel,  is  an  article  of  everyday  use 
in  the  dispensing  shop  or  office.     A  porcelain  or 
nredgewood  funnel  is  represented  in  the  plate.  The  ^j.,  47, 

Bides  shouli^  be  straight,  and  at  an  angle  of  60°  to 
each  other.  The  tube  should  be  smallest  at  its 
lowest  extremity,  and  should  have  one  or  more 
grooves  upon  its  outer  surface,  to  allow  of  the 
egress  of  air  from  a  bottle,  into  the  mouth  of  which 
it  is  fitted.  Funnels  which  are  grooved  on  their 
inner  surface,  are  generally  preferred  for  filtration, 
as  allowing  a  more  ready  downward  passage  of 
the  liquids,  especially  when  the  plain  filter  is  em- 
ployed. They  may  be  made  01  glass,  porcelain, 
Berlin  or  queensware,  and  tin ;  those  of  glass  are 
generally  furnished  physicians  in  their  outfits ;  bat 
the  porcelain  variety  is  fiar  less  liable  to  breakage,  Tin  paro*i>ia  fannd. 
and  is  equally  cleanly. 


60  THE   DISFENSINO   OFFICS. 

The  duplacemokl  appantaa  is  now  almost  indispensable  to  tbe  phy- 
ncian  who  prepares  his  tinctures,  infusions,  &c.  The  kind  beet  adapted 
to  a  physician  8  ontfit  is  a  tin  tnbe,  of  about  8  inches  long,  and  8^ 
inches  in  diameter,  terminated  by  a  funnel,  and  containing  one  or  two 
perforated  diaphragms,  fitting  loosely  into  the  tube,  so  as  to  be  readily 
removed  for  cleaaing  (Figs.  48  and  49)^    There  is  also  a  kind  made 

Fig.  4B.  Rg.  48.  Fig.  H).  Fig.  61. 
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of  porcelain  or  earthenware  resembling  the  preceding  in  shape,  and 
containing  diaphragms  of  the  same  material  ^gs.  60  and  61).  Under 
the  head  of  the  displacement  process,  the  mode  of  preparing  and  using 
apparatus  of  this  kind  is  more  fnlly  described. 

One  or  more  evaporating  dishes  of  Berlio  or  fine  porcelain  ware, 
and  a  porcelain  cap  (Fig.  53),  will  be  fouad  conveuient  in  the  prepara- 


L*rg«  aiaporatins  dlib. 


tion  of  many  of  the  galenical  and  most  of  the  chemical  preparations 
appropriate  to  the  oEGce  or  shop.  These  dishes  are  of  difierent  prices 
according  to  quality,  and  range  from  the  two  gallon  to  the  one  Quid- 
ounce  size.  The  amaller  sizes  fVom  half  pint  down,  adapted  to  experi- 
ments, are  sold  at  76  cents  per  nest 

H^i^fiaslc  is  a  cheap  and  convenient  mplement  for  small  operations 
requiringheat,  and  especially  for  forming  solutionsof  saline  ingredients. 

The  <npo(i(Fig.  56),or  a  retort  stand,  should  not  be  forgotten,  as  being 
necessary  to  the  convenient  use  of  the  foregoing. 
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Fig.  65. 


Fig.  56. 


Vtah. — The  physician's  outfit  usually  contains  from  a  half  gross  to 
a  gross  of  prescription  vials,  varying  in  size  from  fjviij  to  fSss.  ^s 
more  of  the  smaller  sizes  are  used  than 
of  the  others,  it  is  desirable  to  have 
about  the  following  proportions  in  a 
gross :  One  doz.  fS viij,  one  doz.  fSvj,  two 
doz.  f5iv,  three  doz.  fjij,  three  doz.  f3j, 
two  doz.  fSss,  though  usually  a  larger 
number  of  the  two  smaller  sizes  are  in- 
troduced at  the  expense  of  the  three 
largest  sizes.  Several  of  the  larger  sizes 
should  have  wide  mouths,  for  conveni- 
ence in  bottling  solid  substances,  and 
also  to  adapt  to  the  displacement  appara- 
tus. Yials  in  commerce  are  classified  as  flint,  German  flint,  and  green 
glass;  as  fluted  and  plain;  and  as  long  and  short  Flint  vials  are 
considerably  more  expensive  than  the  green,  though  they  are  far  more 
elegant  for  prescription  purposes.  They  are  generally  made  in  a 
mould.  Of  the  fluted  vials,  the  long  (Fig.  57)  are  the  most  convenient 
for  ordinary  purposes;  thev  akdmit  of  a  larger  label  being  pasted  on 
them,  which  is  sometimes  desirable  in  case  of  prescriptions,  and  they 
are  more  convenient  for  medicines  that  are  to  be  administered  by 
drops. 

Fig.  68  represents  a  short  fluted  vial  of  the  same  size,  and  having 
a  wide  mouth,  adapting  it  to  solid  substances.     Fig.  59  is  a  flint  vial, 


Fluk. 


Tripod. 


Fig.  57. 


Fig.  58. 


Fig.  59. 


Flated  long  presoription  yial, 
offintglMs. 


Wide-month  flint  flnted 
Tial. 


Plain  presoription  yial,  of 
flint  glan. 


now  very  much  in  vogue,  intermediate  between  the  two  preceding  in 
height,  and  without  the  fluted  surface ;  these  are  apt  to  show  a  crease 
down  their  whole  length,  at  the  point  where  the  two  halves  of  the 
mould  in  which  they  are  made  come  together  in  shutting  it,  a  common 
feature  in  all  bottles  made  in  moulds,  which  open  and  shut  by  what 
may  be  called  a  lateral  suture.  Figs.  60,  61,  and  62  represent  vials 
blown  without  a  mould,  or  in  an  open  clay  mould,  and  finished  by 
hand.  These  have  a  handsomer  and  smoother  surface,  though  less 
regular  and  uniform  in  shape,  as  here  the  shape  depends  on  the  skill 
of  the  finisher,  not  the  construction  of  his  tools.  German  glass  vials 
are  intermediate  in  price  between  those  of  flint  and  common  green 
glass.  They  are  very  well  adapted  to  ordinary  dispensing  purposes^ 
and,  as  made  by  our  best  manufacturers,  leave  little  to  desire. 
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The  shape  of  the  lip  is  one  of  the  most  important  considerations  in 
the  selection  of  vials ;  if  the  lip  is  too  narrow  and  rounded,  a  constant 
source  of  annoyance  will  occur  from  the  liquid  trickling  down  the 
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Fig.  61. 


Fig.  62. 
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Plain  German  flint  rial. 


Old  &8hioned  long  green 
Tial. 


Short  presoription  Tial,  green 
glasa. 


neck  and  sides  of  the  vial  after  pouring  from  it,  and  it  will  be  impos- 
sible to  drop  from  it  at  all.  Figs.  61  and  62  represent  the  old 
fashioned  cheap  green  glass  blown  vials;  that  shown  in  Fig.  61  has 
the  disadvantage  of  not  standing  up,  and  is  usually  suspended  by  a 
string. 

Cbrks. — These  are  exceedingly  variable  in  quality ;  the  softest  and 
most  perfectly  shaped  varieties,  though  expensive,  are  so  far  prefer- 
able for  use  as  to  make  them  cheaper  in  the  end.  Tapering  corks 
possess  the  advantage  of  being  fitted  to  vials  of  various  sized  necks 
with  great  facility,  and  if  sufficiently  "  velvety,"  will  bear  thrusting 
tightly  and  securely  into  their  place.  These  remarks  are  equally  true 
of  the  larger  sizes,  called  bottle  corks ;  of  these  we  have  pint  corks, 
quart  corks,  demijohn  corks,  and  flat  or  pot  corks,  the  last  being  used 
chiefly  for  wide-mouth  packing  bottles  and  earthen  jars.  It  is  well 
to  be  supplied  with  a  few  of  these,  though  vial  corks  constitute  by  far 
the  largest  proportion  of  the  whole  number  required.  There  is  a 
variety  called  "  citrate  corks,"  introduced  since  the  invention  of  citrate 
of  magnesia  solution,  very  uniform  in  size  and  quality,  and  an  im- 
provement on  the  ordinary  pint  corks.  "  Homoeopathic  corks"  are  so 
called  from  their  being  adapted  to  small  or  tube  vials;  they  are  of 
elegant  quality  and  tapering  in  shape. 

Paper  of  different  kinds  should  not  be  overlooked  in  making  up  an 
outfit.  The  most  useful  is  druggist's  white  wrapping-paper,  which 
should  be  fine  without  being  heavy  or  spongy  in  its  texture ;  it  should 
not  crack  at  the  edges  when  turned  over  sharply.  The  sizes  met  with 
in  commerce  are  medium,  about  19  x  24  inches,  and  double  medium, 
24  X  88  inches.  For  directions  in  regard  to  dividing  the  sheets,  for 
dispensing  medicines  in  packages,  see  chapter  on  dispensing.  The 
kind  of  paper  called  flat  cap  will  be  found  very  convenient  in  addition 
to  the  above  for  putting  up  powders,  especially  in  very  small  doses. 

Filtering  paper  should  be  without  color,  and  of  a  porous  texture,  and 
yet  sufficiently  firm  to  sustain  the  weight  of  the  liquid  placed  upon  it. 
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The  market  ib  now  freely  supplied  with  a  superior  article  in  ciroular 
sheets,  called  French  filters. 

Fancy  paper  J  employed  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  practise 
neatness  and  elegance  in  dispensing.  Tin-foil  is  also  required  for 
cohering  jars  of  ointment,  deliquescent  powders,  &c. 

Pill  Boxes. — These  are  of  three  kinds :  1st.  Paper  pill  boxes,  adapted 
to  dispensing  pills.  2d.  Wpoden  pill  boxes,  or  chip  boxes,  made  of 
shavings,  and  best  suited  for  ointments,  confections,  kio. ;  of  this  article, 
a  very  beautiful  style  is  imported  from  England,  which  commands 
nearly  double  the  price  of  tne  American  kind.  8d.  Turned  boxes. 
These  have  been  recently  introduced  for  dispensing  pills,  and  are  cer- 
tainly more  substantial  than  either  paper  or  chip  boxes.  They  do 
not,  however,  serve  so  good  a  purpose  for  ointments;  the  bottom, 
being  cut  across  the  grain  of  the  wood,  soon  becomes  saturated  with 
the  grease,  and  soils  everything  it  is  set  upon.  Pill  boxes  are  usually 
sold  by  the  dozen  nests,  wrapped  in  paper.  Sometimes  a  nest  con- 
tains three,  and  sometimes  four  boxes,  ranging  from  about  an  ounce 
capacity  to  one-fourth  that  size. 

The  physician  should  provide  himself  with  a  tin  case,  in  the  shape 
of  a  dosea  cylinder,  in  which  to  carry  his  gum  catheters  and  bougies, 
and  another  for  adhesive  plaster  cloth,  which  otherwise  is  liable  to 
become  useless  in  our  climate. 

The  other  items  to  be  mentioned  are  a  few  pieces  of  fine  Turkey 
sponge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a  friend 
to  ansBSthesia  in  surgery  and  obstetrics.  A  corkscrew,  a  ball  of  fine 
linen  twine,  a  pair  of  scissors,  a  few  coarse  towels  for  wiping  mortars, 
a  tin  cup  for  heating  liquids,  a  sheepskin  for  spreading  plasters,  &c. 

The  apparatus  and  furniture  here  described,  are  such  as  may  be 
regarded  as  neoessary  to  the  outfit  of  a  country  practitioner.  I  shall 
find  occasion  to  refer  to  many  implements  in  the  subsequent  parts  of 
this  work  which  it  would  be  superfluous  to  describe  in  this  place, 
though  frequently  included  in  the  outfit. 


CHAPTER   II. 

ON  WEIGHTS  AND  MEASURES  AND  SPECIFIC  GRAVITY. 

Metbolooy  embraces  the  science  of  determining  the  bulk,  or 
extension  of  substances,  called  measurement,  and  their  gravitating 
force,  called  weight,  and  the  relation  of  these  to  each  other,  called 
specific  gravity. 

In  the  present  essay,  it  is  not  designed  to  enter  into  the  subject 
farther  than  is  necessary  to  the  student  of  medicine  and  pharmacy. 
The  reader  is  referred  to  an  able  essay  on  its  historical  bearings,  com* 
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piled  by  the  late  Dr.  Benjamin  Ellis  from  the  Report  on  Weights  and 
Measures^  made  by  Hon.  J.  Quincy  Adams,  when  Secretary  of  State, 
to  the  U.  S.  Senate  in  1821.  (See  American  Journal  (f  Pharmacy^  vol. 
iL  pp.  Ill  and  188.) 

Weights  and  Measures. — So  difficult  has  it  been  found  to  modify 
or  materially  alter  the  systems  of  measurement  and  weight  handed 
down  from  the  earliest  antiquity,  and  tenaciously  adhered  to  by  the 
mass  of  the  people,  and  so  inadequate  have  been  the  efforts  of  the 
British  Crown  and  Parliament  to  supply  proper  and  invariable  stand- 
ards, that  the  present  Troy  and  Avoirdupois  weights  are  believed  to 
be  even  less  perfect  and  consistent  with  each  other  than  the  very 
ancient  standards  from  which  they  were  derived.  The  inconveniences 
attendant  on  the  use  of  separate  sets  of  weights  and  measures  for 
different  kinds  of  commodities,  have  probably  always  been  felt,  and 
are  only  partially  remedied  by  adapting  these  to  one  common  unit  to 
which  all  can  be  reduced.  This  adaptation,  in  the  case  of  our  different 
standards,  is  through  the  grain  or  unit  of  weight ;  the  systems  of 
Troy,  Apothecaries'  and  Avoirdupois  weights,  and  of  Wine  measure, 
are  all  readily  compared  through  this  common  standard — the  grain. 

Troy  Weight  is  used  by  jewellers,  and  at  the  mints,  in  the  exchange 
of  the  precious  metals.  Its  denominations  are  the  pound,  ounce, 
pennyweight  f  =  24  grs.),  and  grain. 

Apothecaries^  Weight  is  used  by  apothecaries  and  physicians  in  mix- 
ing and  prescribing  medicines,  and  is  officinal  in  the  United  States, 
London,  and  Edinburgh  Pharmacopoeias  (not  in  that  of  Dublin).  In 
buying  and  selling  medicines,  not  ordered  by  prescription,  the  avoir- 
dupois weight  is  used. 

The  denominations  of  the  apothecaries'  weight  are  pounds,  ounces, 
drachms  or  drams,  scruples,  and  grains.  Its  pound,  ounce,  and  grain, 
correspond  with  the  Troy  weight. 

Avoirdupois  Weight  is  used  in  general  commerce,  and  by  apothe- 
caries in  their  strictly  commercial  transactions,  as  in  buying  and 
selling  medicines  without  the  prescription  of  a  physician,  and  also  in 
compounding  recipes  for  domestic  purposes,  and  for  use  in  the  arts. 
Its  higher  denominations  need  not  be  named.  As  at  present  used,  it 
has  pounds,  ounces,  and  fractions  of  the  ounce. 

Synonyms. — The  names  given  above  may  be  substituted,  with  ad- 
vantage, by  officinal  for  the  apothecaries',  and  commercial  for  the  avoir- 
dupois, as  more  definite,  and  less  likely  to  be  confounded  in  the  mind 
of  the  student. 

A  knowledge  of  these,  and  of  their  relations  to  each  other,  is  of  the 
highest  degree  of  im]X)rtance  to  the  physician  and  apothecary,  an<l, 
for  want  of  giving  due  attention  to  them  at  the  outset,  many  students 
are  continually  confused  in  the  practice  of  pharmacy. 

In  the  following  table,  I  have  endeavored  to  display,  in  the  simplest 
and  most  comprehensive  manner,  the  value  of  each  denomination  in 
the  respective  weights,  and  the  relation  of  these  to  each  other : — 
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Table  of  the  Officinal  WeigJUa  {Apothecaries^ 

20  grains  ■■  9j  (one  scruple)  «  gr.  xx. 

60  grains  ■■  3j  (one  dracnm)  »  9iij     (8  scruples). 

480  grains  »  3j  (one  ounce)  ■■  Sviij  (8  dracnms). 

6,760  grains  ■■  &>j  (one  pouna,  IT.  S.  P.)  ■■  Sxij  (12  ounces). 

Ihile  of  Oommercial  Weights  {Avoirdupois). 

487.6  grains  a  1  oz.  (one  ounce). 

7,000  grains  ■■  lfi>    (one  pound.  Com.)  »  16  oz. 

The  use  of  signs  is  here  seen  to  be  of  importance,  as  designating,- 
when  correctly  used,  to  which  system  of  weights  the  particular  de- 
nomination refers;  thus,  Sj  means  480  grains — the  officinal  ounce ; 
while  1  oz.  means  487.6  grains — the  commercial  ounce.  The  sign  for 
designating  the  pound  is  not  so  distinctive;  Sbj  is  applied  equally  to 
the  officinal  pound,  6,760  grains,  and  to  the  commercial,  7,000  grains ; 
so  that,  when  a  doubt  may  arise  as  to  which  is  intended,  the  prefix 
U.  S.  P.  would  be  well  adapted  to  designate  the  officinal,  and  Chm.  or 
^.t;.,  the  commercial. 

The  comparative  value  of  the  different  parallel  denominations  may 
be  thus  expressed : — 

The  officinal  ounce  contains  i2\  grains  more  than  the  commercial. 

The  officinal  pound  contains  1,240  grains  less  than  the  commercial. 
Or,  thus:— 

The  officinal  has  the  larger  ounce,  and  the  commercial  has  the  larger 
pound,  the  former  containing  Sxij  (each  480  grains)  in  a  pound,  and 
the  latter  16  ounces  (each  437.6  grains)  in  a  pound.    Or  thus : — 

480     X  12  =  6,760  (officinal). 
487.6  X  16  «  7,000  (commercial). 

To  the  pharmaceutist  who  manipulates  with  large  quantities  of  drugs, 
the  use  or  apothecary's  weights  is  very  inconvenient,  and  a  convenient 
rule  for  converting  one  system  into  the  other  is  a  desideratum.  The 
following  is  the  simplest  rule  for  the  purpose  with  which  I  am  ac- 
quainted, and  gives  a  pretty  close  approximation  to  the  exact  result. 

To  convert  a  given  number  of  officinal  ounces  into  avoirdupois 
ounces,  add  ^  and  ^^ij  to  the  number.  For  example,  to  find  the 
value  of  24  officinal  ounces  in  commercial  ounces — 

24  +  fj  +i/*o^j- 26.12  or  26i. 

It  must  be  remembered  always  that  this  rule  is  not  accurate,  only 
approximate.  A  table  is  inserted  in  the  appendix  for  convenience  in 
converting  one  system  into  the  other. 

Decimal  Weights. — The  attention  of  pharmaceutists  and  of  commer- 
cial men  has  recently  been  directed  to  the  subject  of  reforming  the 
systems  of  weight  and  measurement  in  use  in  this  country  and  in 
England,  and  the  most  prominent  change  now  proposed  is  the  entire 
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subetittition  of  the  French  decimal  system  for  mil  those  now  in  nse. 
This  system  is  now  nsed  in  most  analytical  laboratories  in  this  country, 
and  throughout  Europe,  and  although  its  general  adoption  for  all  the 
purposes  of  trade  is  considered  rather  chimerical,  yet  it  is  worthy  the 
careful  study  of  the  scientific,  and  is  so  osefol  to  all  who  pursue 
the  study  of  chemistry  and  pharmacyi  that  the  following  table  is  in- 
serted:— 

Comparative  Table  (/Decimal  wUh  (hmmerdal  and  Officinal  WeighU. 


Vambs. 

SqidTaleBl  la 

SqalTAlflBt  iB 

Iq«iTBl«BtlB 

SqviTmleat  is 

Qnmmm. 

OraiBA. 

CouMRtel  Wai^L     Oadnal  Weiflit. 

Ik.       <ML           gK.              Ih.       OS.  dr.        KT. 

Milbgramme  •    .    . 

.001 

.0154 

Centigramme       .    • 

.01 

.1543 

Deoigramme   .    .    • 

.1 

1.5434 

1.5 

Gramme     .... 

1 

15.4340 

15.4 

Decagramme  •    .    . 

10 

154.3402 

^ 

\    tf 

8    34.0 

Hectogramme      .     . 

100 

1543.4083 

3 

18.158  :          3    1    43.0 

'Kilogramme  •     .     • 

1000 

15434.0834 

a   3 

18173 

8    8    1    14 

llTTiagramme      •    . 

10000 

154340.8314 

88    0| 

18 

86    9    4    80 

Scales  and  Weights. — The  balance,  or  scales,  is  of  course  indispensa- 
ble to  the  idea  of  metrology,  and  the  possession  o(  masses  of  previously 
ascertained  gravitating  force,  called  weights,  is  equally  necessary. 
Scales  are  of  various  styles,  although,  for  use  in  pharmacy,  the  simple 
kinds  figured  among  the  necessary  implements  for  furnishing  the 
physician's  office,  answer  every  purpose.  In  this  place,  it  will  be 
proper  to  call  attention  especially  to  the  usual  forms  of  weights  of  the 
difierent  systems.  The  apothecaries'  weights  are  invariaUy,  for  all 
denominations,  made  of  brass  or  copper.  The  larger  weights  come  in 
the  cup  form,  as  shown  in  Fig.  68.    Each  cup  is  equal  to  the  sum  of 

• 

Fig.  63. 


S«riw  of  i^theoariw*  or  esp  we^ti. 

all  those  which  fit  in  it,  or  is  twice  the  sum  of  the  next  smaller.  These 
weights  are  expensive,  and,  unfortunately,  too  little  used  by  physi- 
cians, and  even  by  some  apothecaries.  The  small  weights  which 
accompany  the  box  s<^es,  and  which  are  figured  in  the  last  chapter, 
are  used  for  all  denominations  up  to  two  drachms,  and  then  the  com- 
mon commercial  or  avoirdupois  weights,  which  are  cheaper  than  the 
brass  cup  weights,  are  frequently  brought  into  play. 

Those  are  usually  in  piles  of  iron,  brass,  or  zinc,  of  the  form  shown 
in  the  annexed  figure,  each  weight  being  half  that  of  the  one  below 
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it.    In  a  large  number  of  processes,  one  ounce,  or  Pig*  ^* 

two  ounces,  are  ordered,  ana  in  these  cases,  if  the 

commercial  weight  is  used,  a  9ij,  or  5j  and  38s 

weight  must  be  added  from  the  small  set.    In  the 

case  of  a  pound  being  ordered,  as  there  shown,  18 

ounces  from  the  pile,  and  a  3j  from  the  small  set,  will 

nearly  approximate  the  required  weight. 

Measures  of  capacity  are  used  for  liquids,  and,  in    commercial  or  aToir- 
the  higher  denominations,  for  corn  and  the  cereal       dnpoLi  weighta. 
CTains,  but  the  only  table  of  these  we  need  present 
IB  that  employed  in  medicine,  called  Wine  Measure.    The  unit  of  this 
system  is  called  a  minim,  and  is  equal  to  about  .96  of  a  grain  of  pure 
water  at  60^  F. 

« 

Table  of  the  Officinal^  or  Wine  Measure. 

mnlms.  Oraina  of  water. 

60  «  fSj         (one  fiuidrachm)  <»  n^  Ix  —  66.9 

480  as  m         (one  fluidounce)  a  f5viij  »  465.6 

7,680  —  of         (one  pint)  »  fSxvj  =  7,291.1 

61,440  mm  Ck>ng.  j  (one  gallon)  »  Oviij  »  68,328.8 

Or  thus: — 

60  minims  are  one  floidrachm. 

8  fluidrachms  are  dm  fluidounce. 
16  fiuidounces  are  one  pint. 

2  pints  are  one  quart 

4  quarts  are  one  gallon. 

Besides  the  discrepancy  occasioned  by  the  minim  not  being  equal 
to  one  grain  of  the  natimd  -ffquid  standard,  it  will  be  perceived  at 
once  that  a  wide  variance  exists  in  the  denominations  above  an  ounce. 
The  fluidounce  contains  480  minims,  as  the  officinal  ounce  contains 
that  number  of  grains ;  but  in  the  pint  are  16  fiuidounces,  while  the 
corresponding  pound  contains  only  12  ounces.  From  these  causes, 
the  adjustment  of  proportions  of  solids  to  liquids,  when  accuracy  is 
required,  is  a  matter  of  no  little  calculation.  In  England,  this  system 
of  measures  has  been  revised  of  latter  years,  so  as  to  bring  about  a 
dose  relation  between  the  solid  commercial  ounce  and  the  fluidounce. 
In  the  Imperial  measure,  the  minim  is  equal  to  .91  of  a  grain,  and  it 
is  multiplied  as  follows : — 

Imperial  Measure. 

MlBima.  Grains  of  water. 

60  —  f3j        (one  fluidrachm)  =  nilx    —         64.6 
480  -  fSj        (one  fluidounce)  -  fSviij  -       437.6 
9,600  —  Oj         (one  pint)  —  flxx  «    8,750* 

76,800  -  Cong,  j  (one  gallon)         -  Oviij  -  70,000 

Chaduated  measures  of  glass  of  Oj,  fSviij,  fSyj,  f3iv,  fjij,  fSj,  f3j  ca- 
pacity are  manufactured,  and  sold  by  druggists ;  these  are  sometimes 

>  Eqnal  to  1  lb.  4  oi.  ayoirdnpois  weight. 


58        WEIGHTS   AND   MBABUBBS,  AND   SPECIFIC   OBAVITY. 


1^.65. 
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T«k 


qaite  inaccarate,  bat  may  be  readily  verified  by  balancing  tbem  on 
the  scales,  and  gradaally  adding  pure  water  until  tbe  required  weight 
in  grains,  as  shown  in  the  table,  is  attained.  In  tbe  same  way  we  may 
graduate  our  own  measures,  marldng  the  denominations  by  the  fol- 
lowing ready  process : — 

Having  coated  one  side  of  the  glass  with  a  thin  coating  of  wax, 

balance  it  on  the  scales,  adjust  the  weights,  and 
add  the  required  number  of  grains  of  pure  water, 
observing  to  add  it  drop  by  drop  toward  the 
last;  as  soon  as  the  weight  is  accurately  counter- 

Eoised,  remove  it  to  a  level  table  or  counter,  so 
igh  that  it  will  be  on  a  line  with  the  eye,  and 
carefully,  with  the  point  of  a  pin,  mark  the  line 
formed  by  the  surface  of  the  liquid,  and  opposite 
this  the  appropriate  sign ;  this  may  be  rendered 
more  dear  and  distinct  afterwards.  In  the  same 
way  mark  the  various  other  denominations, 
having  an  eye  to  the  temperature,  which  should 
not  vary  far  from  60®.  Now  form  a  paste,  by 
mixing  a  sufficient  quantity  of  finely-powdered 
fluor-spar  with  sulphuric  acid,  and  spread  this 
v^T>^r  the  markeil  surfaces,  and  set  the  measure  aside  for  a  day  or  two, 
atWr  whioh  wash  it  off  and  remove  the  wax;  the  graduated  measure  is 
nv^w  iudelibly  and  distinctly  marked,  and,  if  we  have  used  the  proper 

care^  more  accurately  than  is  usual  with  those  sold. 
1  have  compared  two,  in  which  the  one  fluidrachm 
mark  of  one  corresponded  nearly  with  the  two 
fluidrachm  of  Uie  other,  and  in  other  respects  they 
were  almost  as  much  at  variance. 

A  precaution  to  be  observed,  whether  in  gra- 
duatiug  or  using  a  measure,  particularly  of  small 
oa^^oity,  may  be  appropriately  mentioned  here. 

Owing  to  the  adhesion  of  the  liquid  to  the  sides 
of  the  measure,  its  surface  is  concave,  and  shows, 
ftrom  a  side  view,  two  lines;  one  where  the  edge  of 
the  liquid  adhere  to  the  glass,  and  the  other,  the 
line  of  the  lower  surface  of  the  concavity.  Now, 
in  onler  to  fix  the  true  line  in  this  case,  it  must 
l>o  intermediate  between  the  upper  and  lower  edge 
of  the  liouid,  and  not  at  either  surface.  This  is 
more  obvious  the  smaller  the  diameter  of  the  raea- 
*Mi>\  t^nd,  in  tho  ai\H>m|>anying  drawing,  the  dotted  line  has  been 
lu^vU*  jm  Uu>  p^^^H*r  jHMUt  for  measurement. 

JW\xU\^  I  ho  wMumon  forms  of  glass  graduated  measures,  a  measure 
\*  v^?^sl,  tvuHHMally  by  O^rman  pharmaoeulists,  made  of  block  tin  and 
j;^\^vhii^usi  on  iho  innido;  each  denomination  is  marked  by  a  raised 
vuu,  Huvi  iho  qujinlilY  dwunatevi  by  an  appropriate  siM.  These  are 
^v^Hv^iUl^Y  KHMwouiont  for  measuring  hot  liquids,  and  if  readily  pro- 
^^^u^UU\  >^,,^i,)  j^^^,^^  ^^  generally  introduced. 


V\<.  <ii^ 
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Approximate  Measurement. — The  approximate  standards  of  measure- 
ment are  very  inaccurate,  but  they  have  no  wider  range  than  the 
doses  of  medicines,  so  that  they  are  for  the  most  part  satisfactory. 
The  following  table  exhibits  those  in  common  use : — 


A  gill  mug,  or  teacupful  . 

.    fliv. 

A  wineglassful 

.     .  mi. 

A  tablespoonful 

.    fSss. 

A  dessertspoonful     . 

.        .        .        .    fSij. 

A  teaspoonful  . 

.       .       .       .    fsj. 

A  drop     . 

.     from  ^  to  1^  minims. 

Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  frequently 
less  than  two  fluidounces,  although  the  champagne  glass  is  nearer  four 
fluidounces.  I  have  observed  that  the  moaern  teaspoons  are  larger 
than  formerly,  and  that  the  more  expensive  silver  spoons  are  larger 
than  those  of  common  mf^tal  of  the  same  nominal  size. 

The  size  of  drops  varies  from  various  causes,  of  which  the  nature 
of  the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which 
dropped,  and  the  extent  to  which  the  lip  is  moistened,  are  the  most 
important.  The  following  lists  of  liquios,  with  the  number  of  drops 
in  a  fiuidrachm,  may  be  considered  as  furnishing  good  approximatious 
to  the  relative  size  of  their  drops : — 

Three  lists  are  appended :  1st.  That  by  Elias  Durand,  originally 
published  in  the  Journal  of  the  Philadelphia  College  ^Pharmacy,  vol. 
1.  p.  169,  and  copied  into  most  of  our  standard  works;  from  this  I 
have  omitted  several  items,  on  account  of  their  standard  strength 
having  been  altered  since  the  period  of  his  experiments.  2d.  That  of 
Prof,  rrocter,  published  in  the  tenth  edition  of  the  United  States  Dis- 
vensatory,  and  confined  to  different  essential  oils.  Sd  and  4th.  Lists  I 
nave  prepared  as  the  result  of  my  own  observations,  chiefly  confined 
to  medicmes  not  included  in  the  foregoing. 

l5^.  Durand^s  Table  of  the  number  of  Drops  of  different  Liquids 

equivalent  to  a  fluidrachm. 


u 


DB0P8. 

Acid,  acetic,  OTTStamiable       .        .  120 

hjdrocjanic,  medicinal  .        .  45 

.muriatic         ....  54 

*'     nitric 84 

*<     snlphoric        ....  90 

"           "        aromatic         .        .  120 

Alcohol 138 

"      diluted         ....  120 

Anenite  of  potasaa,  Bolntion  of         •  57 

Ether,  Bnlpharic      ....  150 

Oils  of  aniseed,  cinnamon,  cloves, 

peppermint,  sweet  almonds,  and 

olires  .        •       ^.        .        .        .  120 


DROPS. 

Tinctures    of    assafcetida,    fozgloye, 


guaiacum,  and  opium 
Tincture  of  chloride  of  iron 
Vinegar,  distilled    . 
*'        of  colchicum 
"        of  squill     . 
Water,  distilled 

of  ammonia,  strong 
"         weak 
Wine,  Teneriffe 
''     antimonial     • 
^     of  colchicum 
"     of  opium 


« 
(I 


120 
132 
78 
78 
78 
45 
54 
45 
78 
72 
75 
78 
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2cL  Proctors  Table  <f  the  number  of  Drops  to  a  fluidrachm  of  Essential 
Oil^  as  dropped,  A^from  the  bottles  from  which  they  are  commonly  dis- 
pensed^ and  Bjfirom  a  minim  measure. 


A.           B. 

A.           B. 

Oleum  anisi    •        .        .        •      85      86 

Oleum  mantluD  jrip. 

.    108    109 

"      caii      .        .        . 

.    106    108 

"           «      ▼iridiB     . 

89      94 

"      earyc^hjlli  . 

.    103    103 

«      roBnukrini      • 

.    104    105 

**      chenopodii   . 

97    100 

"      sabiiuD 

.    102    108 

«      cinn^momi   i 

.    100    102 

^      sassafras 

.    102    100 

*<      oabebs 

86      96 

**      tanaoeti 

92    111 

"      foenicali 

.    103    103 

«      yaleriaiuB 

.    116    110 

**      gaaltheria    . 

.    102    101 

Creasotnm       .        .        •        . 

95      91 

**      hedeonuD 

91      91 

Sd.  Table  of  the  number  of  Drops  of  different  Liquids  equivalent  to  f5j,  cis 
dropped  from  pint  and  half  pint  tincture  bottles  and  from  a  minim  mea- 
sure.   Thermometer  80®  F. — E.  Pabbish. 

Those  marked  av.  are  averages  of  several  droppings. 

raoM  T\^  UMAMomm,    wwom  OJ  or  Om  tb. 

Aoetnmopii 69  90 

Aoidnm  aceiionm  (oommeroial)      ....    102  73 

<<  ^         dilatam,  ov 52.5  55 

"*        nitrionm  dilatam 44  62 

"        sulphnrionm  dilatam        ....      49  54 

<<  «<  aromationm  ...    148  116 

"        hydrocyaiiicmm  dilatam,  av.     .        .        .      52  ' 

Alcohol .143  118 

**       dUatam,av 124.5  98 

Aqoa,  av 46  64.5 

Chloroformam,  av. 276.5  180 

Extraotam  valerians,  Fid. 126  115 

Gljcerina  (first  dropping) 135        •  53 

«         ow 84.7  55 

Infasion  digitalis,  ao 60  62.5 

Liqaor  ammonis .62  49 

*'      iodinii  oompositas 75  75 

'*       hjdrarg.  et  arson,  iodid 52  52 

*'      potasss  arsenitis 63  60 

Olenm  months  viridis,  M 103  110 

"      olivn 99  76 

"      tigUi 92  80 

Spiritas  Athens  nitrioi 148  90 

'*  "       oompositas 140  90 

Syrapas  acacia      .......      56  58 

<<        Bcill» 88  85 

Tinctara  aooniti  radicis 130  118 

«        ferriohloridi 151  106 

"        iodinU 144  113 

"        opU 147  106 

"  '*    oamphoraU 110  95 

"        tolutani 138  120 

Vinam  antimonii,  av 84  62 

"      opU 92  78 

4:th.  Number  of  Drops  of  Water  equivalent  to  f^j  dropped  from  fjj  vials. 

Ist  trial  34.  2d  trial  48.  3d  trial  32.  4th  trial  48. 

5th  trial  60.  6th  trial  50.  7th  trial  65.  Average  48.1. 

>  From  f 3J  Tr.  hot.  53. 
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The  drop  mBchioea  bere  fibred  are  contrived  to  obviate,  to  a  cer- 
tain extent^  the  ineqaalitiea  givea  in  the  above  table ;  they  are  aot 


BottU  vUh  drop  baohia*. 

generall;  known,  thoogh  quite  uaefal  to  the  phyeician  and  apothecary 
who  has  occasion  to  drop  a  large  number  of  drops  in  succession. 
Their  construction  will  be  obvions  from  the  drawing.  A  perforated 
cork  with  a  tnbe,  either  of  glass  or  metal,  drawn  out  to  a  small  orifice, 
and  a  capillarv  tabe  of  metal  passing  above  the  surface  of  the  liquid 
in  the  inverted  bottle,  so  as  to  supply  air  to  the  vacuum  created  by  the 
liqnid  as  it  drops  out,  constitntes  all  that  is  essential  to  the  apparatus. 

Spicifio  Gbatttt. — In  accordance  with  the  general  plan  of  this 
work,  I  shall  endeavor  to  simplify  this  subject,  and  to  divest  it  of  un- 
necessary details,  so  as  to  leave  no  excuse  to  the  student  for  neglecting 
to  acquaint  himself  with  it,  so  far  as  it  is  necessarily  connected  with 
his  pursuits.  In  works  on  physics  and  chemistry,  the  subject  of 
specific  gravity  is  treated  of  as  related  to  solids,  liquids,  and  gases, 
but  inasmnch  as  we  are  seldom  under  the  necessity  of  trying  the 
specific  gravity  of  solids  or  gases  except  in  experimental  research, 
and  as  this  text-book  is  designed  merely  to  direct  the  practitioner  of 
medicine  and  pharmacy  in  the  necessary  pursuits  of  his  oflice  or  shop, 
I  shall  confine  this  essay  to  the  specific  gravity  of  liquids,  which  is 
the  most  important  branch  of  the  general  subject. 

It  has  been  said  at  the  commencement  of  this  chapter  that  while 
extension  and  gravitation  or  weight,  are  each  capable  of  a  separate 
standard  of  measurement,  it  is  impossible  to  bring  them  to  a  common 
standard — they  are  only  capable  of  being  compared  with  each  other. 
To  this  comparison  of  the  quantity  of  matter  with  its  extension,  we 
direct  onr  attention  under  the  head  of  specific  gravity. 

If  we  take  a  vial  which  will  hold  an  ounce  of  water  by  weight,  we 
find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and  about 
three-quarters  of  an  ounce  of  ether ;  hence  we  may  say,  approximately, 
that  nitric  acid  is  twice  as  heavy  as  ether,  or  that  it  is  naif  as  heavy 
again  as  water,  while  ether  ia  only  three-quarters  as  heavy.  We  thus 
oompare  these  two  liquids  with  a  common  standard,  and  one  which, 
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bein^  noiversall;  diffused  ia  a  state  of  tolerable  parity,  faniiBhea  the 
most  ready  means  of  comparing  solid  or  liqaid  eabatances  together. 
The  relation  which  the  weight  of  a  sabstaiice  bears  to  that  of  water 
is,  therefore,  called  its  specific  gravity.  Water  being  assumed  as  1  in 
the  illustration  juat  given,  nitric  acid  would  be  1}  or  1.6,  and  ether  } 
or  .7b.  Upon  this  principle  we  may  ascertain  the  specific  gravity  of 
all  liquids  by  having  a  bottle,  the  capacity  of  which  is  well  and  aoca* 
ratoly  determined,  filling  it  with  these  various  liquids  at  a  certain 
normal  temperature,  ascertaining  their  weight,  and  by  a  simple  cal- 
culation bringing  them  to  this  common  standard.  The  specific  gravity 
of  substances,  when  accurately  ascertained,  constitutes  one  of  the  most 
important  items  in  their  history.  In  pharmacy,  it  is  much  employed 
to  indicate  the  strength  and  purity  of  medioinea,  particularly  acids, 
alcohol,  the  ethers,  and  essential  oils ;  and  a  physician  is  deficient  in 
one  of  the  most  important  aids  to  diagnosis  who  has  not  at  hand  the 
means  of  taking  tbe  specific  gravity  of  urine. 

The  apparatus  for  ascertaining  the  specific  gravity  of  liquids  are 
of  two  kinds:  first,  specific  gravity  bottles;  and  second,  hydrometers, 
or  loaded  tubes  which  marii  the  density  of  liquids  by  the  depth  to 
which  they  sink  in  them,  according  to  known  and  purely  artificial 
standards.  The  most  ooDvenient  specific  gravity  bottles  are  graduated 
to  hold  1,000  grains,  or  100  grains  of  pure  water  at  60°  F.  Those 
made  by  Dr.  W.  H.  File,  of  Philadelphia,  are  accurate  and  reliable ; 
they  are  of  two  kinds,  stoppered  and  nnstoppered ;  tbe  former  are 
most  approved;  they  are  accompanied  by  a  little  counterpoise  to  be 


Fig.  6B. 


Kg.  71. 


6 


grsTitj  botUa,  tin  box,  uid  oi 


placed  on  the  opposite  scale  plate,  which  eKsotly  balances  the  empty 
bottle,  so  that  tiie  weights  which  balance  it  when  filled  and  placed  on 
the  scale  indicate  the  weight  of  its  contents. 
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In  filling  the  stoppered  thousand  grain  bottle,  it  requires  to  be  filled 
a  little  above  the  point  in  the  neck  to  which  the  stopper  will  reach 
when  replaced,  so  that  this  shall  force  out  the  air  and  a  small  portion 
of  the  liquid  into  the  capillary  tube  drilled  through  it.  The  whole 
bottle  is  then  wiped  clean  and  dry,  and  weighed.  The  unstoppered 
thousand  grain  bottle  is  marked  by  the  scratch  of  a  file 
opposite  the  point  in  the  neck  to  which  the  liquid  must  ^s*  72. 
reach;  this  line  should  be  intermediate  between  the  upper 
and  lower  edge  of  the  concave  surface  of  the  liquid  in  the 
neck  when  filled  (see  Fig.  66).  The  hundred  grain  bottles 
are  of  the  same  description,  and  used  in  the  same  way ; 
they  are  convenient  when  only  very  small  quantities  can 
be  obtained  for  testing,  but  are,  of  course,  not  quite  so 
accurate.  One  particular  merit  of  these  bottles  is,  that 
the  weight  of  a  liquid,  as  obtained  by  filling  and  weighing  specific  gra- 
them,  expresses  its  specific  gravity.  ^      vity    botue, 

The  equation  is  this:  as  the  weight  of  a  certain  bulk  of  unstoppered. 
water  is  to  the  weight  of  the  same  bulk  of  the  liquid  being 
tested,  so  is  the  specific  gravity  of  water,  which  is  unity,  to  the  specific 
gravity  of  the  liquid;  or,  as  1,000  is  to  the  weight  of  the  liquid,  so  is 
1  to  the  specific  gravity  of  the  liquid.  Having  obtained  the  weight 
of  this  quantity  of  a  liquid,  we  have  its  specific  gravity;  attention 
being  required  to  the  decimal  mark  merely.  If,  for  instance,  we  fill 
the  1,000  grain  bottle  with  alcohol,  and  find  it  weighs  836  grains,  we 
write  its  specific  gravity  .836,  placing  the  decimal  mark  before  the 
figures,  because  the  weight  is  less  than  the  unit  adopted.  If  we  fill  it 
with  chloroform,  and  find  the  weight  to  be  1,490  grains,  we  state  the 
specific  gravity  at  1.490,  placing  the  decimal  after  the  first  figure;  or, 
if  we  find  it  to  hold  13,600  grains  of  mercury,  we  state  the  specific 
gravity  18.6,  the  decimal  being  varied  for  obvious  reasons,  but  no 
calculation  being  necessary  to  ascertain  their  relation  to  water. 

The  specific  gravity  bottle  I  next  proceed  to  describe  does  not 
exhibit  the  specific  gravity  of  the  liquid  without  a  previous  calcula- 
tion, but  possesses  the  advantage  of  being  cheap  and  extemporaneous, 
and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick  or  clumsy,  with  a 
ground  glass  stopper ;  after  first  filing  down  the  side  of  the  stopper  a 
small  groove  to  subserve  the  purpose  of  the  capillary  orifice  in  the 
stopper  of  the  1,000  grain  bottle,  adjust  it  to  one  or  more  weights 
which  counterpoise  it,  and  put  these  aside  for  that  use.  Now  find, 
by  several  trials,  the  exact  weight  of  water  it  will  hold  at  the  proper 
temperature,  and  mark  this  on  the  bottle,  or  on  a  paper  in  which  it 
is  constantly  wrapped ;  this  is  used  in  the  same  way  as  the  1,000  or 
100  grain  bottle,  except  that  it  is  necessary  to  make  a  calculation 
after  each  weighing,  to  ascertain  the  specific  gravity  of  the  liquid. 
Suppose  it  to  be  a  fiss  bottle,  and  to  contain,  say  242.6  grains  of  pure 
water,  and  the  liquids  tested  to  have  weighed  266  grains ;  now,  to 
ascertain  its  specific  gravity,  a  sum  must  be  made  as  above  stated : 
as  the  weight  of  a  certain  bulk  of  water  is  to  the  weight  of  the  same 
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balk  of  this  liquid  so  is  the  specific  gravity  of  water  to  the  specific 
griTity  of  this  liquid : — 

242^  :  266  : :  1 : 1.055,  or  divide  the  weight  of  the  liquid  by  the 

veiirht  of  the  same  bulk  of  water,  thus  -4—  « 1.055. 

242.5 

I  hare,  though  rarely,  been  able  to  select  fSss  bottles,  which,  by 

nodifring  their  size  by  filing  the  stopper,  would  hold  exactly  250 

1000 
grmiijs  or  — -— ,  so  that  it  was  only  necessary  to  divide  the  ascertained 
"^  4 

weight  by  4  to  get  the  specific  gravity.  This  plan  of  taking  the 
scwidc  gravity  is  more  accurate  than  that  by  hydrometers,  that  these 
extemporaneous  or  home-made  bottles,  when  well  made,  and  used 
hi  jood  scales,  are  to  be  preferred  to  the  best  hydrometers.  These 
mark  with  precision  more  than  the  second  decimal,  which  is 
^^  without  difficulty  with  a  bottle,  even  when  the  scales  do  not 
ibe  firactions  of  a  grain :  unstoppered  specific  gravity  bottles 
iT^  s;:Il  more  readily  made. 

e  ^tmtest  practical  difficulty  in  accurately  adjusting  a  specific 
rr^^ottle,  and  in  taking  the  specific  gravity  of  liquids,  has  rela- 
TCQi  x^  dw  temperature.  The  proper  temperature  for  liquids  to  be 
mnuttr^  by  Uie  specific  gravity  bottle  is  60^  Fahrenheit's  scale, 
v^x'e  1)  certain  seasons  of  the  year,  in  our  climate,  is  readily  attain- 
s^.  Nil  ia  hot  weather  the  temp)erature  of  water  will  reach  90^  or 
3icc^:  ihe  dew-point  then  rises  above  60^,  so  that  if  the  water  be 
^.Mt^i  n>  that  temperature  artificially  and  put  into  the  bottle,  the 
SK^:::?^  deposited  upon  the  outside  of  the  bottle  while  weighing  it 
v^I  j^fQ$:b!T  increase  its  weight.  In  order  to  obviate  this  difficulty, 
ii  :i9fc  ^a^'^-r^  <\HiTenient  to  have  tables  giving  the  variations  of  specific 
^TtAT  by  elevatioQ  or  depression  of  temperature.  The  tables  of  this 
^tMiKt^^sMi  formerly  in  use  are  unsatisfactory  and  conflicting,  and 
^iix^  Vvl  Pr.  Vih  to  prepare  an  original  table,  founded  upon  many 
Vtnis^i  ir^  at  all  temperatures  from  50^  to  98^  This  he  has 
Vii«£V  tl^raisked  me  for  publication.  The  utility  of  this  table  in 
^^jc^^^  tbe  accuracy  of  the  specific  gravity  bottle  at  any  tempera- 
;m^  ^^;i  be  apparent 

t^  3M^  be  remarked  that  as  the  glass  bottle  itself  expands  and 
id^MMK^t^  ex|x^rimeQt  has  shown  it  will  contain  about  .018  grains 
9n^4^  i^  ^rerv  d^pree  above  60^,  and  as  much  less  below  it.  In 
%^^V  ^^i*^^'  above  or  below  that  temperature,  we  do  not  obtain 
>^N^*t^T  the  true  specific  gravity,  but  the  conjoined  result  of  the 
^\^«M^>ii  or  ci>ntraction  of  the  water  and  the  glass  bottle.  If  the 
^*««u  ^"^lic  gravity  is  sought,  it  will  be  necessary  to  make  the 
"jrot^r  v\^rteeuons  both  for  the  liquid  on  trial  and  for  the  glass  bottle. 
■^  ^  )^  Kw  done  in  the  following  table.* 

9^  i*K4«  •iK'^inc  th«  rariaiion  In  speoifio  gniTitj  of  aloohol  bj  oTunges  of  tern- 
«if^  l^^^li'^  imc^^^tntia  ^  CAcMufry,  Art.  Alooholometiy,  Tab.  UI.  and  IV. 
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Ihble  of  Apparent  Specific  Oravity  of  Water  as  observed  in  a  Glass 
Bottle  at  different  temperatures;  also  its  true  Specific  Gravity.  By 
W  H.  Pile,  M,  D. 


8p.  gr.  in 
OlaMBottlet. 

8p.  Or.  in 

T«mp.  Fahr. 

Trae  8p.  Or. 

Temp.  Fahr. 

01u8  Bottles 

60« 

1000.54 

1000.67 

72 

998.94 

51 

1000.50 

1000.62 

73 

998.83 

52 

1000.46 

1000.66 

74 

998.72 

53 

1000.41 

1000.50 

75 

998.60 

54 

1000.36 

1000.44 

76 

998.48 

55 

1000.30 

1000.37 

77 

998.35 

56 

1000.25 

1000.30 

78 

998.22 

67 

1000.20 

1000.23 

79 

998.08 

58 

1000.14 

1000.16 

80 

997.94 

59 

1000.07 

1000.08 

81 

997.79 

60 

1000.00 

1000.00 

82 

997.64 

61 

999.92 

999.91 

83 

997.49 

62 

999.84 

999.82 

84 

997.35 

63 

999.72 

999.72 

85 

997.20 

64 

999.68 

999.63 

86 

996.94 

65 

999.60 

999.53 

87 

996.78 

66 

999.51 

999.43 

88 

996.62 

67 

999.42 

999.33 

89 

996.46 

68 

999.33 

999.23 

90 

996.29 

69 

999.24 

999.12 

91 

996.12 

70 

999.14 

999.01 

92 

996.96 

71 

999.04 

998.90 

93 

995.79 

TmeSp  Or. 
998.78 
998.66 
998.63 
998.40 
998.27 
998.13 
997.99 
997.84 
997.68 
997.52 
997.36 
997.20 
997.04 
996.87 
996.60 
996.43 
996.26 
996.08 
995.90 
995.72 
995.64 
995.36 


Schiff  has  proposed  a  very  simple  arrangement  for  the  determina- 
tion of  the  specific  gravity  of  solid  and  liquid  bodies.  It  consists 
merely  of  a  test  glass  of  even  width  graduated  into  cubic  centimeters 
from  the  bottom  and  resting  in  a  wooden  or  cork  foot.  It  is  used  by 
pouring  a  convenient  quantity  of  any  liquid  into  the  tube,  noting  its 
neight  and  weighing  the  apparatus  in  grammes;  the  solid  body  is 
then  introduced  in  a  coarse  powder,  the  apparatus  weighed  again  and 
the  height  of  the  liquid  noted.  The  difierence  of  weight  indicates  the 
weight  of  the  body,  the  difterence  of  measure  gives  in  cubic  centi- 
meters the  amount  of  liquid^isplaced,  and  fas  one  cubic  centimeter 
of  water  weighs  one  gramme)  also  the  weight  of  distilled  water  in 
grammes  displaced  by  the  above  body ;  consequently  the  weight  of 
the  body  divided  by  the  difference  of  measure  in  cubic  centimeters 
gives  the  specific  gravity. 

To  find  the  specific  gravity  of  any  given  liquid,  this  is  introduced 
into  the  tube  previously  weighed,  the  difference  of  weight  in  grammes 
after  and  before  filling  it,  is  simply  divided  by  the  number  of  cubic 
centimeters  occupied  by  the  liquid,  to  furnish  the  specific  gravity. 

The  greatest  density  of  water  is  at  39^  F.,  and  as  the  specific 
gravity  is  usually  taken  at  60^  F.,  there  is  a  slight  discrepancy  in  the 
weight  of  water,  which  is  exactly  one  gramme  for  each  cubic  centi- 
meter at  89^ ;  but  the  expansion  of  water  between  82°  and  212°  is 
not  more  than  .012,  and  the  difference  of  its  weight  at  89°  and  60°  so 
slight  that  for  ordinary  purposes  it  may  be  overlooked. 

Htdbometkrs. — These  are  instruments  designed  to  be  plunged  into 
liquids  to  ascertain  their  comparative  density  or  specific  gravity 
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although  not  capable  of  the  same  accuracy  as  the  specific  gravity  bot- 
tles above  described,  they  have  the  advantage  of  great  convenience, 
and  answer  well  for  approximate  results. 

The  application  of  this  instrument  depends  upon  the  well  ascertained 
law  that  a  body  immersed  in  any  liquid  sustains  a  pressure  from  below 
upwards  equal  to  the  weight  of  the  volume  of  the  liquid  displaced  by 
such  body,  and  the  use  of  the  hydrometer  dates  back  to  the  discovery 
of  that  principle,  a  period  about  three  hundred  years  before  the  Chris- 
tian era. 

Hydrometers  are  now  named  with  reference  to  the  class  of  liquids 
for  which  they  are  designed,  and  to  the  scale  upon  which  graduated. 
The  kinds  most  sold  in  this  country  are  imported ;  they  are  called, 
Baum^'s  hydrometers  or  areometers,  and  are  also  called  saccharometers, 
when  adapted  to  the  measurement  of  syrups ;  acidometers,  to  acids ; 
elseometers  for  oils,  and  urinometers  for  urine. 

Cartier's  hydrometer,  which  is  somewhat  used  in  France,  is  only 
applicable  for  light  liquids ;  it  is  a  modification  of  Baum^s  P&e  Esprit, 
and,  having  some  points  in  the  scale  which  correspond,  is  generallv 
confounded  with  it.  Without  intending  to  confuse  the  student  with 
unnecessary  details,  I  shall  give  in  a  few  words  the  method  of  obtain- 
ing the  standards  on  the  respective  scales,  and  the  mode  of  converting 
them  into  specific  gravity  and  the  reverse  rule,  omitting  the  tables, 
which  will  be  found  in  the  Dispematory  and  chemical  works. 

Baum^  had  two  instruments,  one  for  liquids  heavier  than  water,  and 
one  for  liquids  lighter  than  water ;  the  former  called  Piae  Acide,  or 
Pise  Strop,  and  the  latter  Pise  Esprit. 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which  the 
instrument  would  sink  in  a  solution  containing  fifteen  per  cent,  of  salt 
was  marked  15°.  The  interval  doubled  gave  80°,  the  next  45°,  and 
so  on.  The  zero  for  lighter  liquids,  or  pise  esprit,  was  obtained  by 
immersing  the  tube  in  water  containing  10  per  cent,  of  salt  in  solution, 
and  the  point  to  which  it  would  sink  in  pure  water  he  made  10°; 
dividing  the  stem  into  like  intervals,  he  obtained  20°,  30°,  &c,,  the 
intermediate  degrees  by  subdivision. 

Now  it  will  be  at  once  perceived  that  the  slightest  error  made  in 
obtaining  the  first  interval  by  this  process  becomes  increased  in  every 
extension,  so  that  with  all  care  and  precaution  to  insure  accuracy, 
scarcely  anv  two  instruments  could  be  made  to  correspond  precisely. 

This  mode  of  graduating  hydrometers  has  long  since  been  super- 
seded by  the  equally  practicable  and  more  accurate  method  of  obtaining 
the  specific  gravity  ot  two  known  liquids  at  a  certain  fixed  temperature. 
These  are  placed  at  the  extremes  of  the  scale,  and  the  intermediate 
space  is  accurately  subdivided  into  the  requisite  number  of  degrees. 

The  liquids  ordinarily  used  for  this  purpose  are,  for  liquids  heavier 
than  water,  sulphuric  acid  and  water;  for  those  lighter  than  water, 
ether  (highly  rectified)  and  water.  The  specific  gravity  of  these  being 
of  course  ascertained  before  each  trial  by  a  standard  hydrometer,  or 
by  the  use  of  the  1000  grain  bottle,  but  authorities  are  not  agreed 
precisely  in  fixing  their  specific  gravities,  so  that  even  the  most  accu- 
rate manipulators  are  liable  to  error  from  this  fact,  unless  by  having 
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a  common  definite  rule  accuracy  is  ascertained.  Another  difficulty 
in  regard  to  Baum^s  hydrometers  as  usually  imported,  is,  that  they 
are  marked  by  arbitrary  numbers,  which  have  no  necessanr  connection 
with  the  specific  gravity,  and  they  can  only  be  used  with  facility  when 
aooees  can  be  had  to  the  tables  published  in  chemical  works,  in  which 
the  degrees  of  Baum^,  with  their  corresponding  specific  gravity  num- 
bers are  represented. 

The  following  simple  formula  has  been  contrived  for  the  purpose  of 
finding  the  specific  gravity  of  any  liquid,  the  degree  of  Baumd  being 
knowiii  or  the  reverse. 

For  Liquids  heavier  (han  Water. 

1.  To  reduce  Baum£  to  sp.  gr.  Subtract  the  degree  of  Baum^  from 
146,  and  divide  into  145 ;  the  quotient  is  the  specific  gravity. 

2.  To  reduce  specific  gravity  into  Baumd  Divide  the  specific 
gravity  into  145,  and  subtract  from  145 ;  the  remainder  is  the  degree 
of  Baum& 

For  lAquids  tighter  than  Water. 

1.  To  reduce  Baum^  to  sp.  gr.  Add  the  number  of  the  degree  to 
180,  and  divide  into  140 ;  the  quotient  is  the  sp.  gr. 

2.  To  reduce  ^.  gr.  to  Baumd  Divide  the  sp.  gr.  into  140,  and 
sabtract  ISO  from  the  quotient ;  the  remainder  will  be  the  degree  of 
Banmd  In  this  manner,  the  tables  at  the  end  of  this  article  were 
oalcalated. 

The  rationah  of  this  formula  is  more  difficult  to  understand  than  its 
application.  The  modulus  or  constant  number  here  used,  is  the  pro- 
portion which  the  space  of  one  degree  (or  the  bulk  which  one  degree 
oocopies)  bears  to  the  space  or  bulk  of  the  whole  hydrometer  below 
the  water  line. 

Or,  it  may  be  stated  to  be  the  proportion,  which  the  weight  of  water 
displaced  by  the  hydrometer  when  floating  in  water,  bears  to  the  weight 
of  water  equal  in  bulk  to  one  degree. 

For  example,  suppose  the  weight  of  a  hydrometer  to  be  200  grs.,  it 
is  floated  in  water  and  marks  the  water  line  (10^  B.  in  p6se  esprit,  or 
0^  B.  in  p^  acide);  now  to  sink  it  one  degree  in  the  first  case,  jj^ 
of  its  weight  must  be  added,  or  1.428  grs. ;  140  is  therefore  the  modulus 
of  the  scale  for  light  liquids;  in  the  other  case,  we  must  withdraw  j\^ 
oTitB  weighty  or  L88  grs.,  to  enable  the  hydrometer  to  rise  one  de- 
gree; 145  is  therefore  the  modulus  of  the  p^  acide:  from  this  it  will 
appear  that  the  modulus  determines  the  size  of  the  degrees.  That 
here  presented  was  selected  (as  most  consistent  with  the  practice  of 
manufacturing  chemists,  and  according  with  the  tables  published  in 
the  United  States  Dispensatory)  by  Henry  Pemberton,  Practical  Chemist, 
of  this  citv,  to  whose  able  article  showing  the  inconsistency  of  the 
standards  in  use,  published  in  the  American  Journal  qf  Pharmacy,  vol. 
xziv.  p.  1,  the  reader  is  referred. 

The  inconvenience  of  an  arbitrary  scale,  as  that  of  Baum^,  has  long 
been  tdi^  and  has  led  to  the  manufacture  of  the  new  style  of  hydro- 
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Fig.  73.         meter,  which  is  here  figured ;  these  have  the  scale  of 
Baum^,  with  the  actual  specific  gravity  corresponding 
to  it  written  opposite  eacn  other  on  the  tube. 
•JJJ        This  article,  as  manufactured  by  Dr.  W.  H.  Pile, 
'729    before  referred  to,  is  unexceptionable.    He  makes  a 
.746    large  size  containing  two  in  a  series,  one  for  liquids 
•^    heavier,  and  the  other  for  liquids  lighter  than  water^ 
^'    each  having  an  extensive  ranse,  and  also  a  small  size, 
consisting  of  two  for  light,  and  three  for  heavy  liquids. 
.R3S    The  advantage  of  the  series  of  five  small  instruments 
.864    is,  that  the  sciEdes  having  a  much  less  range,  are  capa- 
'^^^    ble  of  exhibiting  more  accurately  slight  differences  in 
**M"  "  ^    ^P*  8^*  ^^*°  ^^  ^^®  other  case.    In  Uie  drawing,  one 
946    ^^  ^®  large  instruments  is  exhibited,  considerably 
!97s    reduced  in  size ;  and  as  the  scales  with  the  two  sets 
1000    of  figures  could  not  be  represented  in  a  single  view  of 
the  tube,  the  printer  has  appended  on  either  side  the 
,         figures  representing  the  degree  of  Baum^  and  a  part 
I         of  those  representing  the  sp.  gr. 

Besides  these  hydrometers.  Dr.  Pile  makes  others 
for  special  applications,  and  graduated  to  suit  particu- 
lar objects;  one  of  the  most  curious  of  these  is  the 
Lactometer,  for  the  measurement  of  milk,  which,  as 
we  get  it  in  large  cities,  is  liable  to  adulteration,  and 
(^  \  especially  to  dilution  with  water.  (See  Lac  Vaccinum, 

ty  Part  III)  ^ 

^  Of  all  the  practical  applications  of  the  art  of  deter- 

Hydrometer  for  ^^uiug  spccific  gravity,  nouc  is  more  important  and 
liquids  lighter  interesting  than  its  use  in  ascertaining  the  qualities 
thAD  water.  Qf  m-jue.    The  urinometer  is  the  most  delicate  of  this 

class  of  instruments ;  it  is  a  hydrometer  tube  with  a 
verv  small  range,  only  going  from  1.000  to  1.060  specific  gravity ; 
within  these  limits,  all  the  variations  of  urine  from  its  normal  standard 
may  be  ascertained.  So  delicate  are  these  determinations,  that  the 
variations  of  temperature,  important  in  all  cases,  here  require  special 
attention ;  and  accordingly  many  of  the  urinometers  are  accompanied 
by  a  little  thermometer  to  be  plunged  into  the  urine  simultaneously 
with  the  tube;  sometimes  the  thermometer  is  inclosed  in  the  tube, 
and  at  othera,  as  in  the  apparatus,  Fig.  74,  accompanies  it  in  a  neat 
box  containing  also  a  graauated  glass  for  containing  the  urine. 

The  thousand  grain  bottle,  with  proper  observance  of  the  ther- 
mometer, is,  however,  in  this  as  in  aJl  other  cases,  the  surest  test  of 
specific  gravity. 

Fig.  75  represents  the  urinometer  removed  from  the  box  and  floated 
in  the  vessel  accompanying  it  (in  which  the  graduation  marks  are  uMt 
seen).  The  graduation  of  the  urinometer  is  such,  that  each  degree 
represents  1-1000,  thus  giving  the  actual  specific  gravity  by  simply 
adding  the  number  of  degrees  on  the  scale  corresponding  with  the 
aarfiioe  of  the  liquid,  to  1000.  Thus,  supposing  the  number  cut  by 
the  surface  of  the  fluid  to  be  80,  as  shown  in  the  figure,  the  specific 
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grtvity  woald  then  be  1.030.  The  average  density  of  healthy  urine  ia 
aboat  tirom  10°  to  25°  of  this  scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.026. 
That  of  diabetic  urine  ranges  from  30°  to  60°,  or  sp.  gr.  1.030  to  1 .060. 
Figs.  76  and  77  represent  a  hydrometer  and  glass  jar  adapted  to 
containing  the  liqaid  to  be  tested  j  unless  this  vessel  has  considerable 
depth,  the  hydrometer  is  liable  to  touch  the  bottom,  which  would 
prevent  ita  measaring.  These  vessels  are  sold  by  the  principal  dealers 
10  chemical  apparatus. 


Pig.  76. 


Fig.  77. 


Pig.  78. 
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Sometimes  hydrometers  for  liquids  heavier  than  water  are  manu- 
factured of  small  size,  for  the  special  purpose  of  measuring  the 
strength  of  syrups.  Fig.  78  represents  one  of  these,  which  is  graduated 
to  Baum^'s  scale.  It  floats  at  80^  in  a  ^lution  of  the  sp.  gr.  1.26,  the 
density  of  saturated  simple  syrup  when  boiling. 
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TahUfor  Liquids  lighter  than  Water.         Temp.  600  Fahr. 

Degrees  of 

8peoii&o 

Degrees  of 

Speoifio 

Degrees  of 

Speoifio 

Hydrom. 

GrAYity. 

Hydrom. 

Gravity. 

Hydrom. 

Gravity. 

10 

1.000 

31 

0.870 

51 

0.773 

11 

0.993 

32 

0.864 

52 

0.769 

12 

0.986 

33 

0.859 

53 

0.765 

13 

0.979 

34 

0.854 

54 

0.761 

14 

0.972 

35 

0.848 

55 

0.757 

15 

0.966 

36 

0.843 

56 

0.753 

16 

0.959 

37 

0.838 

57 

0.749 

17 

0.952 

38 

0.833 

58 

0.745 

18 

0.946 

39 

0.828    m 

59 

0.641 

19 

0.940 

40 

0.824 

60 

0.737 

20 

0.933 

41 

0.819 

61 

0.733 

21 

0.927 

42 

0.813 

62 

0.729 

22 

0.921 

43 

0.809 

63 

0.726 

23 

0.915 

44 

0.805 

64 

0.722 

24 

0.909 

45 

0.800 

65 

0.718 

25 

0.903 

46 

0.795 

66 

0.714 

26 

0.898 

47 

0.791 

67 

0.711 

27 

0.892 

48 

0.787 

68 

0.707 

28 

0.886 

49 

0.782 

69 

0.704 

29 

0.881 

50 

0.778 

70 

0.700 

30 

0.876 

Table  far  lAq% 

\%d$  heavier  than  Water.     Tei 

np.  60O  Fahr.^ 

Degpreet  of 

Speoifio 

Degrees  of 

Speoifio 

Degrees  of 

Speoifio 

Hydrom. 

Grarity. 

Hydrom. 

Gravity 

Hydrom. 

Gravity. 

1 

1.007 

26 

1.218 

51 

1.543 

2 

1.014 

27 

1.229 

52 

1.559 

3 

1.021 

28 

1.239 

53 

1.576 

4 

1.028 

29 

1.250 

54 

1.593 

5 

1.036 

30 

1.261 

55 

1.611 

6 

1.043 

31 

1.272 

56 

1.629 

7 

1.051 

32 

1.283 

57 

1.648 

8 

1.058 

33 

1.295 

58 

1.667 

9 

1.066 

34 

1.306 

59 

1.686 

10 

1.074 

35 

1.318 

60 

1.706 

11 

1.082 

36 

1.330 

61 

1.726 

12 

1.090 

37 

1.343 

62 

1.747 

13 

1.098 

38 

1.355 

63 

1.768 

14 

1.107 

39 

1.368 

64 

1.790 

15 

1.115 

40 

1.381 

65 

1.813 

16 

1.124 

41 

1.394 

66 

1.835 

17 

1.133 

42 

1.408 

67       , 

1.859 

18 

1.142 

43 

1.422 

68 

1.883 

19 

1.151 

44 

1.436 

69 

1.908 

20 

1.160 

45 

1.450 

70 

1.933 

21 

1.169 

46 

1.465 

71 

1.959 

22 

1.179 

47 

1.480 

72 

1.986 

23 

1.188 

48 

1.495 

73 

2.014 

24 

1.198 

49 

1.510 

74 

2.042 

25 

1.208 

50 

1.526 

*  These  tables  accompany  Dr.  Pile's  hydrometers  on  the  label. 
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CHAPTER     III, 

ON  THE  UNITED  STATES  PHARMACOPOEIA. 

The  necessity  of  accurate  standards  for  the  regulation  of  the  strength 
and  purity  of  medicines  has  been  felt  ever  since  medicine  has  been 
cultivated  as  a  liberal  profession,  and  in  modern  times  has  led  to  the 
adoption  of  authoritative  works,  called  Pharmacopoeias.  Those  pub- 
lished in  Great  Britain  and  on  the  continent  of  Europe  were  generally 
used  in  America  during  the  last  and  the  early  part  of  the  present  cen- 
tury;  though  much  confusion  grew  out  of  their  different  and  sometimes 
conflicting  directions. 

The  want  of  a  national  standard  for  the  preparation  of  medicines 
having  thus  been  felt  for  some  time  by  practitioners  of  medicine  and 
pharmacy,  in  1818  a  practicable  plan  for  originating  such  a  work  was 
proposed  at  the  suggestion  of  Dr.  Lyman  Spalding,  by  the  New  York 
State  Medical  Society.  This  was  so  generally  acceptable  to  physicians, 
that  in  accordance  with  it,  on  the  first  day  of  the  year  1820,  a  conven- 
tion of  medical  delegates  met  in  the  city  of  Washington,  over  which 
Dr.  Samuel  L.  Mitchell,  of  New  York,  presided,  and  Dr.  Thomas  T. 
Hewson,  of  Philadelphia,  acted  as  secretary,  in  which  essays  prepared 
by  the  district  conventions  previously  held  in  the  Eastern  and  Middle 
States  were  duly  considered,  and  the  first  edition  of  the  Pharmacopoeia 
(f  the  Untied  States  was  adopted,  its  publication  being  intrusted  to  a 
committee,  who  issued  it  before  the  close  of  the  same  year.  This  work, 
from  the  respectable  authority  which  issued  it,  and  from  its  general 
adaptation  to  the  wants  of  physicians  and  apothecaries,  was  calculated 
to  supersede  the  standards  previously  in  use,  although  its  general 
adoption  was  not  rapidly  brought  about. 

With  a  wise  forethought  to  correct  the  imperfections  of  their  work, 
and  to  adapt  it  to  the  future  progress  of  pharmaceutical  knowledge, 
the  convention  of  1820  provided  for  the  choice  of  delegates  to  meet 
in  convention  after  the  lapse  of  ten  years  for  revising  the  Phannacopo&ia. 
The  convention  of  1830  elected  Dr.  Lewis  Condict,^  of  New  Jersey, 
its  president,  and  after  discussing  the  proposals  submitted  to  them, 
referred  the  work  of  revision  to  a  committee,  of  which  the  late  Dr. 
Thomas  T.  Hewson  was  chairman,  which  met  in  Philadelphia,  and  by 
general  correspondence  and  comparison  of  views  with  those  residing 
in  other  localities,  were  enabled  to  add  much  to  the  value  of  the  work. 
No  smaU  share  of  the  labor  of  this  committee  was  borne  by  Drs.  Wood 
and  BacEd,  who,  by  the  publication,  in  1831,  of  the  U.  S.  Dispensatory^ 

*  Dr.  Condiot,  who,  al  the  period  of  iasaing  this  edition,  is  still  an  active  and  capa- 
ble physician,  participating  with  zeal  in  all  the  progressive  moTements  of  the  profes- 
sion, is  perhaps  the  oldest  living  graduate  of  the  University  of  Pennsylvania,  having 
taken  his  degree  in  1794,  and  been  a  practitioner  of  medicine  for  65  years. 
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a  work  of  great  utility,  in  which  the  pharmacopoeia  was  fally  explained, 
commented  on,  and  compared  with  similar  foreign  works,  aided  greatly 
in  giving  it  the  character  it  has  ever  since  enjoyed,  of  a  national 
standard  for  the  preparation  of  medicine.  The  decennial  revisions, 
in  1840  and  1850,  were  accomplished  under  similar  auspices.  The 
conventions  which  assembled  at  the  capital  in  those  years  were  pre- 
sided over  by  Drs.  Lewis  Condict  and  George  B.  Wood,  respectively, 
and  the  committees  charged  with  carrying  out  the  views  of  the  boay 
met  in  Philadelphia. 

In  the  three  decennial  revisions,  the  Colleges  of  Pharmacy  of  Phila- 
delphia and  New  York  have  borne  an  active,  though  not  a  conspi- 
cuous part;  only  in  the  last  convention  were  they  oiBcially  repre- 
sented. There  can  be  little  doubt  that  the  excellence  of  most  of  the 
formulsB  of  the  Pharmacopoeia  is  due  in  great  measure  to  the  valuable 
practical  suggestions  of  the  committees  of  pharmaceutists  appointed  by 
those  organizations.  Previous  to  the  conventions  of  1840  and  1850, 
large  and  efficient  committees  of  practical  pharmaceutists  subjected  all 
the  proposed  changes  to  the  most  rigid  experimental  scrutiny  before 
submitting  them  to  the  convention,  and  through  Professor  Procter,  their 
representative  in  the  committee  of  revision  and  publication,  their 
influence  was  made  available  in  the  final  arrangement  and  completion 
of  the  work. 

Upon  the  object  and  scope  of  the  Pharmacopoeia  little  need  be  said; 
its  influence  in  producing  uniformity  in  nomenclature,  and  in  the 
strength  and  efficiency  of  medicinal  preparations,  has  been  widely  and 
increasingly  felt,  although  it  is  to  be  regretted  that  it  is  less  in  the 
hands  of  physicians  and  apothecaries  than  its  importance  demands. 
In  this  connection  it  may  be  proper  to  speak  of  the  comparative  utility 
of  the  Pharmacopoeia  and  DispensaUyryy  especially  as  so  many  students 
of  medicine  and  pharmacy  confound  the  two  works  with  each  other. 
Every  physician  who  practises  pharmacy,  as  most  country  practitioners 
do,  ana  every  apothecary,  should  possess  a  copy  of  each  of  these 
works.  The  Pharmacopoeia  for  use  as  a  guide  book  in  making  pre- 
parations, and  the  Dispensatory  for  reference  as  an  encyclopedia  of 
materia  medica,  therapeutics,  and  pharmacy. 

While  the  Dispensatory  is  justly  regarded  as  indispensable,  and  has 
certainly  contributed  more  than  any  other  work  to  the  general  diffu- 
sion of  pharmaceutical  knowledge,  those  very  qualities  which  give  it 
its  true  value  unfit  it  to  substitute  the  Pharmacopoeia  as  a  Becipe- 
book.  The  conciseness  and  brevity  of  the  latter  work,  the  clear  and 
conspicuous  type,  and  the  absence  of  unnecessary  detail,  adapt  it 
especially  to  the  purpose  named,  that  of  indicating  the  ingredients, 
the  proportions,  and  the  mode  of  preparation  of  the  officinal  prepara- 
tions. Liability  to  mistakes  is  greatly  lessened  by  the  clearness  and 
accuracy  of  a  recipe,  which  should  always  be  open  before  the  operator, 
and  should  be  continually  consulted  in  the  course  of  his  manipulations. 

It  will  be  in  place  to  explain,  in  this  connection^  the  use  of  the  term 
Officinal  in  this  work.  While  by  some,  this  word  is  meant  to  apply 
to  all  permanent  preparations;  by  others,  it  has  an  application  to 
those  only  which  are  generally  known  and  recognized  by  physicians 
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and  pbarmaoeutists  in  the  particular  locality  referred  to,  and  spoken 
of  in  the  Dispensatory^  or  in  foreign  Pharmacopoeias.  I  have  preferred 
to  restrict  the  use  of  the  term  to  drugs  and  preparations  mentioned  in 
the  U.  S.  Pharmacopoeia;  and  I  have  carefully  distinguished  these 
throughout  the  work,  from  such  as  are  either  new  remedies  since  the 
Pharmacopoeia  was  last  revised,  or  were  omitted  from  the  work  from 
any  other  cause.  It  appears  to  me  that  this  is  the  only  limit  of  the 
term  o^Vial  which  renders  it  definite  and  precise,  and  with  this  mean- 
ing it  certainly  is  most  useful  in  a  work  like  the  present. 

To  lay  before  the  student  the  whole  plan  of  the  Pharmacopoeia^  and 
especially  the  principles  which  have  regulated  its  nomenclature,  the 
following  extracts  from  the  preface  to  the  last  edition  are  inserted 
here: — 

**  The  contents  of  the  work  are  arranged  in  the  two  divisions  of 
Materia  Medica  and  Preparations ;  the  former  enumerating  and  defin- 
ing medicines  as  they  are  derived  from  nature,  or  furnished  by  the 
manofiictnrer,  the  latter  containing  formulsB,  or  rules,  by  which  they 
are  prepared  for  use. 

^The  subdivision  of  the  Materia  Medica  into  a  primary  and  second- 
ary list,  is  a  peculiarity  of  our  national  standard.  It  has  the  advantage 
of  permitting  a  discrimination  between  medicines  of  acknowledged 
▼aloe,  and  others  of  less  estimation,  which,  however,  may  still  have 
claims  to  notice.  Many  substances,  at  one  time  much  employed,  are 
passing  out  of  use,  without  having  been  wholly  discarded ;  while  others 
are  brought  to  the  notice  of  the  profession,  and  are  undergoing  trial, 
without  having  been  generally  adopted.  It  is  very  convenient  to 
have  a  section  into  which  such  doubtful  medicines  may  be  thrown, 
to  await  the  decision  of  experience  for  or  against  them.  Without 
being  entirely  lost  sight  of,  they  are  thus  kept  in  a  subordinate  posi- 
tion, which  may  prevent  misapprehension  as  to  their  real  or  esti- 
mated value.  It  is  necessary  to  be  understood,  that  the  primary  list 
contains  not  only  all  substances  of  recognized  efiicacy,  but  others  of 
little  or  no  apparent  importance  as  medicines,  which,  however,  are 
employed  in  some  one  or  more  of  the  *  preparations,'  and  are  therefore 
easentiall  Without  this  explanation,  the  propriety  of  introducing 
SQcb  bodies  as  Animal  Charcoal^  Bone,  Cochineal,  Marble,  and  B&d 
Saunders,  into  the  primary  list  might  be  disputed. 

''Both  in  the  Materia  Medica  and  the  Preparations,  the  alphabetical 
arrangement  has  been  adopted.  In  a  work  intended  not  for  regular 
perusal  but  for  occasional  reference,  it  has  the  great  merit  of  conve- 
nience. It  has,  moreover,  the  advantage  that,  making  no  claim  to 
acientifio  classification,  it  is  not  liable  to  the  charge  of  failure,  so  often 
and  so  justly  urged  against  more  ambitious  systems.  In  relation  to 
the  preparations,  it  will  be  noticed  that  they  are  arranged  in  groups, 
the  titles  of  which  are  placed  in  the  alphabetical  order.  The  pharma- 
ceutical processes  naturally  throw  themselves  into  such  groups,  which 
could  not  be  divided  and  otherwise  distributed  without  great  incon- 
venience. Their  affinity  consists  either  in  closely  analogous  modes 
of  treatmenti  as  in  the  decoctions,  extracts,  infusions,  &c. ;  in  having 
some  common  base,  as  in  the  preparations  of  the  different  metals ;  or 
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in  a  certain  resemblance  of  character,  as  in  the  acids  and  ethers.  It 
happens,  fortunately,  that  the  several  individuals  in  these  groups  are 
so  named,  that  they  b\l  into  the  general  alphabetical  order,  with  but 
very  few  and  insignificant  exceptions.  It  is  proper  to  observe  that 
the  order  of  succession  is  based  on  the  Latin  names  throughout  the 
work. 

**The  Pharmacopceia  was  originally  published  both  in  the  Latin  and 
English  languages.  This  was,  at  the  time,  an  innovation  upon  general 
usage ;  as  codes  of  this  kind  had  been  almost  always  issued  by  the 
dignified  bodies  from  which  they  emanated  exclusively  in  the  Latin, 
which  was  considered  as  the  language  of  science.  In  the  revision  of 
1840,  the  Latin  was  dropped;  as  it  did  not  offer  advantages  equivalent 
to  the  trouble  of  adapting  a  dead  language  to  facts  and  processes  for 
which  it  had  no  terms,  and  to  the  double  cost  of  the  work  which  it 
occasioned.  The  Latin  names,  however,  of  the  medicines  and  prepa- 
rations, have  been  retained,  as  they  are  still  generally,  and  often  very 
conveniently,  used  in  prescription ;  and  it  is  desirable  that  medicines 
should  have  designations  by  which  they  may  be  recognized  in  all 
civilized  countries. 

"The  system  of  nomenclature  of  the  Pharmacopceia  of  the  United 
States  is  one  of  its  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  works  of  the  kind,  and  improved  with  each 
successive  revision,  it  now  prevails  to  a  considerable  extent  in  all  the 
Pharmaceutical  codes  recognized  where  our  vernacular  tongue  is 
spoken.  Its  aim  is  to  be  simple,  expressive,  distinctive,  and  conve- 
nient. In  relation  to  medicines  of  vegetable  origin,  it  adopts  for  those 
which  have  been  long  and  well  known,  the  names  by  which  they  have 
at  all  times  been  recognized,  and  which  have  withstood,  and  will  no 
doubt  continue  to  withstand  all  the  mutations  of  science.  In  this 
category  are  such  titles  as  Ammoniacum^  Camphara^  GallOj  Opium^ 
Senna,  Ac.  For  medicines  of  more  recent  origin,  which  had  received 
no  distinctive  officinal  designation,  it  takes  either  the  generic  or  spe- 
cific title  of  the  plant  or  animal  from  which  the  medicine  is  derived. 
Thus,  we  have  the  generic  names  Anthemis  from  Anthemis  nobilis, 
Chimaphila  from  Chimaphila  umbellata,  Bupaiorium  from  Eupatorium 
perfoliatum,  Oillenia  from  Gillenia  trifoliata.  Lobelia,  from  Lobelia  in- 
flata,  &c. ;  and  the  specific  names.  Senega  from  Polygala  Senega,  Set- 
pentaria  from  Aristolochia  Serpentaria,  Tarascacum  from  Leontodon 
Taraxacum,  &c.  A  very  large  proportion  of  the  names  have  been 
formed  in  this  way ;  and,  as  the  generic  or  specific  title  of  the  plant 
had  its  origin,  in  many  instances,  in  the  vernacular  name,  the  original 
designation  is  thus  fixed  and  perpetuated. 

*'When  it  happens  that  two  different  medicines  are  obtained  from 
different  species  of  the  same  genus,  it  becomes  necessary  to  adopt  either 
for  both,  the  whole  botanical  title  of  the  plants,  or  for  one  of  them  the 
generic  or  specific  name,  and  for  the  other  the  whole  name.  Thus  we 
have  Cassia  Fistula  and  Oassia  Marilandica,  Quercus  alba  and  Quercus 
tinctoria,  as  titles  both  for  the  plants  and  their  medicinal  products ; 
and,  in  the  case  of  the  different  species  of  Gentiana,  the  generic  name 
Gentiana  for  the  product  of  G.  lutea,  and  the  whole  name,  Oentiana 
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Gaieabon^  for  that  of  the  species  so  designated  in  scientific  arrangements. 
When  different  parts  of  the  same  plant  are  recognized  as  distinct 
medicines,  they  are  designated  by  attaching  to  the  generic  or  specific 
title,  the  name  of  the  part  employed.  Thus  are  formed  the  names 
ChkAici  Radix  and  Oolchici  Semen  from  Colchicum  aatumnale,  and 
Stfamonii  FoJia^  Stramonii  Radix^  and  Stramonii  Semen  from  Datura 
Stramonium.  When  these  names  become  established  in  pharmacy, 
it  does  not  follow  that  they  are  to  be  changed  with  the  changing 
sdentific  titles.  On  the  contrary,  it  is  generally  best  to  retain  them, 
unless,  by  doing  so,  injurious  confusion  may  be  occasioned.  Thus  we 
have  Pruntia  Virginiana  as  the  name  of  wild-cherry  bark,  though  the 
plant  from  which  it  is  derived  is  now  usually  designated  by  botanists 
as  Cerasus  serotina.  It  will  be  noticed  that  the  Latin  names  are 
generally  used  in  the  singular  number,  even  though  the  idea  of  plu- 
rality may  be  essentially  connected  with  the  medicine.  Thus,  Cantharis^ 
Omofhyllua^  Ficua^  OaUa^  Limon,  &c.,  are  used  instead  of  the  plural 
of  these  terms  respectively ;  and,  in  reference  to  the  names  derived 
from  the  part  of  the  plant  employed,  the  same  plan  is  mostly  followed, 
as  in  the  case  of  Stravfumii  Semerij  Oolchici  Semen,  &c.  In  this  the 
example  of  the  Boman  medical  writers,  particularly  of  Celsus,  has 
been  followed.  The  leaves,  however,  are  expressed  in  the  plural,  as 
SramonU  Folia,  &C.,  which  is  also  in  accordance  with  the  practice  of 
the  same  classical  author. 

^  In  the  use  of  English  names,  it  is  not  deemed  necessary  that  they 
sboald  be  literal  translations  of  the  Latin  terms;  but  that  title  is  pre- 
ferred which  custom  and  the  genius  of  the  language  seem  to  sanction. 
ThoSy  the  English  name  corresponding  to  Linum  is  not  flax,  but  Flax- 
seed; and,  on  the  same  principle,  Ftjeniculum  is  called  Fennel-seed; 
UlmuSy  Slippery  Elm  Bark;  Glycyrrhiza,  Liquai'ice  Root,  &c.  Nor  are 
the  English  names  always  in  the  same  number  as  the  Latin.  We  may 
correctly  say,  CJaryophyllue,  Oalla,  Prunum,  and  Rosa;  but  the  genius 
of  our  language  requires  that  we  should  translate  these  terms  Cloves, 
Oalls,  Prunes,  and  Roses. 

*'The  plan  of  nomenclature  in  relation  to  medicines  of  mineral 
oriffin  is  to  give  the  proper  scientific  name,  when  convenience,  or  some 
hi^er  principle  does  not  call  for  a  deviation  from  that  rule.  Hence, 
the  names  of  most  mineral  medicines  are  in  strict  accordance  with 
existing  scientific  usage.  But,  in  some  instances,  short  and  old  esta- 
blished names  are  preferred  to  the  scientific,  especially  when  these 
happen  to  be  somewhat  un  wield  v.  Thus,  Alumen,  Oalamina,  and  Oreta 
have  been  preferred  to  the  chemical  names  Alumince  et  Potassce  Sulphas, 
Zinci,  Oarbonas  Impunts,  and  Oalcis  Oarbonas  Mollis.  In  other  instances, 
the  chemical  designation  is  more  or  less  unsettled,  or  the  composition 
of  the  substance  has  not  been  decisively  determined.  In  such  cases, 
either  an  old  name  is  retained,  as  Addum  Muriaticum  instead  of  either 
Addum  Hydrochloricum  or  Acidum  Chhrohydricum ;  or  some  name  is 
preferred  generally  expressive  of  the  composition  without  aiming  at 
chemical  accuracy,  as  Calx  Chhrinatct,  taken  from  the  Loudon  Phar- 
macopoeia, and  Ferrum  Ammoniatum, 

"In  other  cases,  it  is  considered  safest  to  designate  very  active  medi- 
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ctwcL  whiclu  if  thdr  strict  chraiical  tides  were  used,  might  be  dan- 
^^  i['^  <^'*^fouiided,  by  names  which,  though  upon  the  chemical 
^'^^^^  have  some  epithet  attached  expressive  of  their  distinctive  cha- 
^••^^fr,  as  mild  chhridB  (f  mercwy  and  corrosive  chbrUe  of  mercury^ 
^nsl«ad  of  pro^ochlorids  <f  mercury  and  biehhride  of  mercury.  Some- 
tinncts^  for  convenience  sake,  when  no  risk  of  confusion  can  possibly 
^^kf*  '^^"^^  '^^  adopted  sufficiently  expressive  of  the  nature  of  the 
^^^^^'ace,  though  not  preoisdv  so ;  as  sulphate  of  iron  instead  of  suU 
J^^l^  of^  protoxide  <f  iron,  hydraled  oxide  (f  iron  instead  of  hydrated 
Sf^ftwcide  <f  «non,  &c.  If  any  part  of  the  nomenclature  of  mineral 
boiii^  should  seem  at  first  signt  somewhat  incongruous,  it  will  be 
fbund  to  have  been  adopted  in  accordance  with  some  one  of  the  prin- 
ciples here  stated,  or  in  some  other  way  to  have  the  advantage  of 
convenience  or  utUity.  Not  a  single  name  has  been  given  or  retained 
yrithout  carefVil  consideration. 

^*  When  the  officinal  names  of  particular  medicines  may  be  supposed 
not  to  have  yet  become  universally  known,  and  the  old  names  are  still 
extensively  used,  the  latter  are  gpven  as  synonymes  in  a  subordinate 
ty(H^  and  position ;  and  those  officinal  titles  which  have  been  superseded 
by  others  adopted  at  the  present  revision,  are  inserted  beneath,  with  a 
roforence  to  the  Pharmacopoeia  of  1840. 

*'  In  the  Materia  Medioa,  the  Latin  and  Bullish  officinal  names 
nro  flrst  given,  and  immediately  afterwards,  in  a  distinct  paragraph,  a 
doflnition  fixing  the  precise  character  of  the  substance  referred  to; 
(ioHignating,  for  example,  the  plant  or  animal  fW>m  which  it  is  derived, 
nnd  the  part  employed,  if  it  be  of  vegetable  or  animal  origin;  and 
defining  it  by  the  precise  chemical  name,  if  mineral  When  the  offi- 
oiiinl  name  sufficiently  explains  itself,  as  in  the  case  of  Magtiesue  SuU 
j)hnii^  Pota88(B  NUxias^  and  SodoR  Oarbonas,  no  definition  is  given.  To 
most  of  the  mineral  substances  brief  notes  are  appended,  containing, 
in  short  and  precise  terms,  an  enumeration  of  those  properties  by 
which  their  identity  can  be  determined,  and  of  the  tests  by  which  their 
froodom  from  adulterations  or  accidental  impurities  may  be  ascertained. 
The  same  plan  has  been  extended  to  many  of  the  chemicals  among 
the  preparations.  In  relation  to  most  of  the  medicines  of  organic 
origint  i^  h^  ^^^  ^^°  thought  advisable  to  offisr  similar  tests  of  genu- 
inenow  and  purity;  as  the  means  of  judging  are  much  less  precise, 
and  could  not  be  readily  expressed  in  a  few  brief  rules. 

"  A  mong  the  Preparations  will  be  noticed  several  substances  which 
firo  now  seldom  made  by  the  apothecary,  being  obtained  almost  ex- 
climivcOy  fVom  the  manufacturing  chemist  They  have  been  retained 
in  ihoir  present  position,  because,  in  our  widely-extended  country, 
circMuriNtAnces  may  not  unfrequently  render  it  desirable  that  the 
itpothooury  should  be  able  to  prepare  them  in  the  absence  of  a  due 
nijpply  ;  nnd,  though  the  processes  might  not  have  been  introduced  if 
now  claiming  admission  for  the  first  time,  yet,  haying  a  place  already 
in  th(*  Pbarmacoposia,  it  has  not  been  deemed  advisable  to  omit  them, 
uud  irurmfer  their  products  to  the  Materia  Medica.  The  circumstance 
tliut  th(j«c  subtftances  are  placed  among  the  preparatiojus  does  not  pre- 
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elude  their  purchase  from  the  manufacturer  when  they  can  be  procured 
of  the  proper  quality. 

''To  one  familiar  with  the  British  Pharmacopoeias,  it  will  be  obvious 
that,  in  the  preparation  of  our  own,  many  of  the  processes  have  been 
taken  from  them  with  little  alteration.  This  has  been  done  advisedly. 
It  is  of  the  highest  importance  that  medicines  having  the  same  names 
should  have  tne  same  composition ;  and,  as  British  works  on  medicine 
are  much  read  in  this  country,  it  would  lead  to  never-ending  confusion 
if  the  substances  they  refer  to  by  name  should  differ  materially  from 
those  known  by  similar  names  with  us.  It  has,  therefore,  oeen  a 
general  aim  to  bring  our  pharmacy  into  as  near  a  correspondence  as 
possible  with  that  of  Great  Britain ;  but  in  all  cases  in  which  greater 
purity  or  efficiency  in  the  medicine,  or  greater  convenience  and  econo- 
my in  the  process,  or  any  peculiarity  in  the  relation  of  the  preparation 
to  our  own  circumstances  and  wants,  called  for  deviation  from  the 
British  standards,  modified  or  wholly  original  processes  have  been 
adopted." 


^ 


PART  II. 

GALENICAL   PHARMACY. 


CHAPTER  I. 

ON  THE  OOLLEOnON  AND  DESICCATION  OF  PLANTS. 


• 


Ths  plant  may  be  coDyeniently  divided  into  the  root,  stem,  bark, 
bads,  leaves,  flowers,  fruits  and  seed,  and  these  different  parts  require 
the  observance  of  different  rules  in  regard  to  their  collection,  desicca- 
tion and  preservation  for  use  in  medicine. 

Boots  of  annual  plants  should  be  dug  immediately  before  the  time 
of  flowering;  of  biennials,  or  perennials,  late  in  the  fall,  or  very  early 
in  the  spring.  If  the  latter,  it  should  be  immediately  after  the  first 
appearance  of  the  plant  above  the  ground.  Perennial  roots  should 
not  be  gathered  till  after  two  or  three  years'  growth.  Bhubarb  is 
allowed  to  mature  for  four  or  five  years — asparagus  till  three  years 
old. 

Fleshy,  or  succulent  roots,  require  to  be  cut  previous  to  drying,  so 
as  to  expose  a  large  surface  to  the  air ;  the  mode  in  which  they  are 
sliced,  whether  longitudinally  or  transversely,  is  of  interest  in  juaging 
of  certain  foreign  drugs,  but  is  little  regarded  by  herbalists  in  prepar- 
ing the  indigenous  roots  for  market. 

In  all  cases,  it  is  important  that  the  root,  or  other  part  of  the  plant, 
should  be  thoroughly  dried.  In  the  case  of  taraxacum,  parsley,  and 
other  succulent  roots,  it  is  necessary  to  apply  a  heat  of  about  150^  F., 
in  order  to  destroy  the  eggs  deposited  by  insects,  which,  through 
neglect  of  this  precaution,  may  occasion  the  speedy  deterioration  of 
the  root  by  worms. 

The  smaller  and  more  fibrous  roots,  and  especially  those  contai  n 
iog  essential  oils,  require  to  be  less  thoroughly  dried,  and,  as  soon  as 
their  condition  will  admit  of  it,  should  be  carefully  put  away  into 
tight  drawers,  bottles,  or  tin  cans.  The  stems  of  herbaceous  plants 
should  be  gathered  after  foliation,  but  before  flowering,  unless  the 
flowers  are  to  be  used  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring,  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  easily  separated  from  the 
wood.    They  should  be  generally  deprived  of  their  epidermis,  and 
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dried  spontaneously,  their  porous  texture  and  comparative  tenuity 
facilitating  the  process.  Wild-cherry  bark  is  often  deficient  in  quality, 
from  being  gathered  at  the  wrong  season,  and  from  the  wrong  part 
of  the  plant.  It  should  be  taken  from  the  root  in  the  eighth  month — 
August.  I  have  known  it  to  become  mouldy  and  lose  its  aroma  by 
being  put  away  too  damp ;  when  of  fine  quality,  it  has  a  strong  and 
characteristic  odor.  The  bark  of  wild  cherry  is  preferred  to  be  taken 
from  the  root  of  the  tree,  and  that  of  sassafras  is  always  derived  from 
the  root. 

Leaves  should  be  gathered  when  fully  developed,  and  before  they 
have  commenced  to  wither  and  fall ;  those  of  biennial  plants,  as  the 
solanaceas  and  digitalis,  during  the  second  season.  After  the  appear- 
ance of  the  flowers,  the  leaves  begin  to  lose  their  activity,  the  juices 
going  to  develop  the  fruit  In  labiate  plants  the  leaves  are  more 
aromatic  as  they  approach  the  flowering  tops,  and  the  upper  ones  are 
frequently  gathered  with  the  tops. 

Herbs,  in  which  term  are  included  whole  plants,  and  such  parts  of 
the  same  plant  as  are  collected  and  sold  together,  should  be  gathered 
when  in  flower.  Plants  which  have  thick  and  branching  stalks  or 
stems,  should  be  deprived  of  these  before  being  put  up  for  sale. 

Flowers  may  be  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  lively,  and  the  color  paler  in  fully  expanded  flowers, 
in  consequence  of  the  ovary  growing  at  the  expense  of  the  accessory 
organs.  The  French  or  red  rose  is  always  gathered  in  bud,  the  as- 
tringent principle  and  beautiful  red  color  being  then  best  developed. 
A  clear,  dry  morning,  after  the  dew  is  dissipated,  is  to  be  preferred  in 
either  of  these  cases.  They  are  dried  in  the  shade,  without  artificial 
beat ;  the  floor  of  a  garret,  through  which  is  a  draft  of  dry  air,  is  well 
adapted  to  this  purpose.  Fleshy  fruits,  when  designed  for  preserva- 
tion are  generally  plucked  before  they  are  quite  ripe.  It  is  found 
that  raspberries,  strawberries,  blackberries  and  mulberries  yield  a  less 
glutinous  and  more  agreeable  juice  when  not  perfectly  ripe — 'Mead 
ripe ;"  the  vegetable  acids  are  then  not  so  completely  converted  into 
sugar,  and  the  aroma  is  fresher  and  stronger.  The  fruit  of  persimmon 
{Diaspyros,  U.  S.)  is  directed  to  be  collected  before  ripening,  owing 
to  its  abounding  in  tannic  acid,  which,  as  it  ripens,  seems  to  be  con- 
verted  into  sugar  and  apo theme. 

Seeds,  which  are  the  least  perishable  of  vegetable  productions, 
should  be  perfectly  ripe  when  collected ;  they  require  very  little  drying. 

The  "  United  Brethren,'^  called  Shakers,  at  their  settlement  in  New 
Lebanon,  New  York,  have  very  extensive  and  convenient  arrange- 
ments for  drying  these  vegetable  materials.  Series  of  shelves  of  wire 
network  are  disposed  in  layers  at  suitable  distances  from  each  other, 
in  larffe  and  well  ventilated  apartments ;  upon  these  the  herbs  are 
carefally  placed,  and  allowed  to  remain  subject  to  the  desiccating 
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action  of  the  air,  oircnlatiDg  below  as  well  as  above,  until  completely 
dried.  They  are  then  removed  to  capacious  bins,  of  which  many  are 
arranged  along  the  sides  of  the  room,  and  preserved  until  nearly 
ready  for  pressing — an  operation  which,  in  common  with  some  other 
herbalists,  the  Shakers  practise  upon  every  article  of  the  vegetable 
Materia  Medica  which  they  collect  for  sale. 

This  practice,  while  it  has  its  advantages,  is  liable  to  some  objec- 
tions. It  has  been  said  that,  owing  to  the  moist  condition  to  which 
the  plants  require  to  be  brought  before  pressing,  the  packages  are 
liable  to  become  mouldy  in  the  middle.  I  have  never  met  with  an 
instance  of  this  kind,  however,  and  believe  that  the  excellent  reputa- 
tion the  Shaker  herbs  have  attained  is  well  founded.  Another  ob- 
jection to  these  herbs,  of  a  very  different  character,  is,  that  they  are 
not  adapted  to  the  examination  of  the  physical  characteristics  of  the 
plants ;  a  pharmaceutical  student,  placed  in  an  establishment  where 
they  are  sold  to  the  exclusion  of  the  dried  plants  in  bulk,  enjoys  no 
opportunity  of  familiarizing  himself  with  the  physical  and  botanical 
characters  of  this  extensive  class  of  medicines ;  to  this  may  be  added 
the  difBculty  in  noticing  any  deficiency  in  quality,  any  intentional  or 
accidental  adulteration,  or  error  in  labelling  the  articles. 

Very  large  quantities  of  several  of  the  American  medicinal  plants 
enter  into  our  commerce;  spigelia  and  serpentaria  are  collected  chiefly 
in  the  southern  and  southwestern  States ;  sassafras  and  wild  cherry 
barky  the  root  of  asarum  Canadense,  and  the  leaves  of  hyoscyamus, 
belladonna,  and  conium,  are  naturalized  in  the  New  England  States 
and  in  Canada,  while  taraxacum,  eupatoreum,  lobelia,  geranium,  lappa, 
inula,  dulcamara  hydrastis,  and  many  others  are  gathered  almost  all 
over  the  country.  The  sources  of  the  vast  supplies  of  many  of  the 
leading  American  plants  which  enter  into  commerce  are  studiously 
concealed  by  the  principal  manufacturers  and  dealers,  and  the  prices 
of  the  more  important  are  subject  to  considerable  fluctuations. 

The  business  of  collecting  and  drying  medicinal  plants  is  pursued 
in  the  vicinity  of  many  of  our  large  cities  by  herbalists,  who  realize  a 
living  from  it  These  have  it  in  their  power,  by.  taking  students  of 
medicine  and  pharmacy  with  them  on  their  excursions  into  the  woods 
and  fields,  to  extend  a  knowledge  of  medical  plants  among  a  class  to 
whom  it  cannot  fail  to  be  in  the  highest  degree  useful  and  interesting. 

There  are  few  pursuits  better  calculated  to  relieve  the  monotony  of 
a  student's  life,  or  to  impart  healthfulness  and  variety  to  the  sedentary 
occupations  of  the  apothecary,  than  a  systematic  out-door  pursuit  of 
the  useful  and  ennobling  science  of  botany ;  and  the  pharmaceutist  or 
physician,  by  giving  it  a  practical  application  to  his  business,  may,  in 
many  instances,  combine  pecuniary  with  mental  and  physical  advan* 
tage.  For  the  benefit  of  students  residing  or  sojourning  in  Phila- 
delphia, a  catalogue  is  inserted  in  the  appendix,  containing  the  name, 
time  of  flowering,  and  precise  habitat  of  the  wild  plants  growing 
within  a  few  miles  of  the  city. 

The  cultivation  of  medicinal  plants  in  this  country,  for  sale  as  such, 
is  mainly  confined  to  the  beautiful  valley  in  Columbia  County,  N.  Y., 
idready  referred  to,  where  it  is  pursued  by  the  Shakers,  and  by  Tilden 
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&  Co.  This  district  seems  especially  adapted  to  the  purpose,  and, 
like  the  celebrated  "Physic  Gardens"  of  Mitcham,  in  England,  furnishes 
a  great  variety,  and  in  large  quantity. 

Immense  plantations  of  peppermint  for  the  production  of  the  oil 
exist  in  St.  Joseph's  County,  in  the  southern  part  of  Michigan,  and 
in  Ohio  and  Western  New  York.  These  are  estimated  to  comprise  an 
area  exceeding  8,000  acres,  and  to  yield  in  oil  of  peppermint  over 
$63,000  per  annum. 

For  an  interesting  account  of  the  "Physic  Gardens  of  Mitcham," 
see  American  Journal  of  Pkarmacy^  vol.  xxiii.  p.  25;  for  some  details 
in  regard  to  the  N.  Lebanon  Gardens,  see  the  same  Journal^  vol.  xxiii. 
p.  886 ;  and  for  an  account,  by  F.  Stearns,  of  the  peppermint  planta- 
tions of  Michigan,  see  Proceedings  of  Am.  Pharm.  Association^  1858. 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or 
modifies  their  medicinal  activity,  is  at  present  an  undecided  point ; 
it  is,  however,  universally  admitted,  that  climate  and  soil  exercise  an 
important  influence  on  their  virtues. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fully 
developed  in  the  country  in  which  they  are  indigenous,  than  id  any 
to  which  they  may  be  transplanted ;  but  that  there  are  many  excep* 
tions  to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apparent. 

In  the  present  state  of  our  knowledge  upon  this  subject,  we  cannot 
go  further  than  to  say  that  of  plants  indigenous  to  the  temperate  zones, 
some  flourish  equally  on  either  continent,  while  others,  owing  to  some 
want  of  congeniality  in  climate  and  soil,  will  only  develop  their  pecu- 
liar properties  fully  in  the  localities  to  which  they  are  indigenous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous  to 
Europe  are  cultivated  with  apparent  success,  and  the  extracts  prepared 
from  them  are  among  the  best  manufactured. 

The  classification  of  the  vegetable  materia  medica  best  adapted  to 
the  purposes  of  the  druggist  is  that  which  groups  the  different  parts 
of  plants  together,  as  indicated  at  the  commencement  of  this  chapter. 
This  is  the  arrangement  adopted  in  the  course  of  instruction  in  the 
Philadelphia  College  of  Pharmacy ;  without  any  claim  to  a  scientific 
basis,  it  is  convenient,  and  affords  especial  advantages  to  the  student 
who  applies  himself  to  the  study  of  the  physical  peculiarities  of  the 
drugs.  In  examining  students  with  the  special  object  of  teaching 
them  to  distinguish  different  drugs,  I  am  accustomed  to  take  up  those 
most  resembling  each  other  in  succession,  relying  chiefly  upon  the 
exhibition  of  characteristic  specimens,  and  the  application  of  the 
ready  tests  supplied  by  the  senses.  If  every  physician,  druggist,  and 
pharmaceutist  were  to  make  full  use  of  this  method,  there  would  be 
very  few  instances  of  mistaking  aconite  root  for  taraxacum  or  briony 
for  Colombo. 
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CHAPTER   II. 

ON  THE  POWDERING  OF  DRUGS  AND  ON  POWDERS. 

According  to  the  plan  adopted  in  this  work,  the  first  class  of  pre- 
parations to  bo  treated  of  is  that  of  powders. 

The  preparation  of  the  material  for  powdering,  consists  of  garbling 
or  sorting,  and  drying  it.  The  former  process  pertains  to  the  druggist, 
and  the  latter  mainly  to  the  drug  grinder. 

The  object  of  garbling  is  to  separate  any  impurities  or  adulterations, 
and  any  decayed  or  deteriorated  portions  of  the  drug.  In  nearly  all 
foreign  drugs  imported  into  this  country,  especially  those  of  vegetable 
origin,  there  are  great  variations  in  quality,  and  even  in  the  same  lot 
there  are  frequently  very  good  and  quite  worthless  specimens.  As 
an  illustraiion  of  this,  Chinese  rhubarb  may  be  instanced :  the  roots, 
when  broken,  are  found  to  vary  exceedingly  in  quality,  even  in  the 
same  case;  some  are  heavy  and  compact  in  their  structure,  breaking 
with  a  very  uneven  fracture,  presenting  a  red  and  yellow  marbled 
appearance,  giving  a  gritty  impression  between  the  teeth,  and  the 
peculiar  bitter,  astringent  taste,  characteristic  of  the  drug,  while  other 
roots  are  comparatively  light,  spongy  in  their  internal  structure,  and 
almost  destitute  of  the  peculiar  color  and  taste ;  some  are  worm-eaten, 
others  which  have  the  requisite  specific  gravity  and  the  external  ap- 

?sarance  of  a  good  article,  are  dark  colored  within  and  quite  inferior. 
he  custom  of  some,  when  about  to  send  a  lot  of  rhubarb  to  the  drug- 
mill  to  be  ground,  is,  either  to  send  it  in  the  mixed  condition  in  which 
it  is  imported,  or  to  select  from  it  the  finest  pieces  for  separate  sale, 
and  for  a  sample,  and  send  all  the  inferior  roots,  with  perhaps  only  a 
small  portion  of  the  best,  to  be  powdered. 

A  druggist  who  exhibits  the  best  roots,  selected  in  this  way,  as  a 
sample  of  the  kind  powdered,  cannot  be  acquitted  of  a  gross  and  un- 
paraonable  fraud  upon  his  customers.  If  he  sends  the  whole  case, 
containing  good,  bad,  and  indifferent,  as  originally  imported,  he  may 
at  least  claim  that,  though  he  has  not  improved  the  quality  of  the 
medicine  in  reducing  it  to  powder,  he  has  not  rendered  it  worse.  But, 
with  a  view  to  furnishing  a  good  and  reliable  medicinal  agent,  without 
regard  to  price,  he  would  garble  his  rhubarb,  by  cracking  each  root, 
rejecting  tne  decayed  and  otherwise  defective  pieces,  and  preserving 
in  the  form  of  powder  only  that  which  is  of  value.  This  is  done  by 
some  druggists  and  pharmaceutists,  who  are  more  desirous  of  a  repu- 
tation for  the  quality  of  their  drugs  than  for  cheapness. 

Notwithstanding  the  difficulty  of  distinguishing  the  quality  of  medi- 
cines in  powder  by  their  sensible  properties,  we  have  in  the  case  of 
rhubarb,  eeneral  indications  of  excellence  in  a  bright  yellow  color,  a 
heavy  and  compact  character  in  which  the  particles  are  not  dustlike 
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and  mobile  on  the  surface,  and  a  well-marked  and  unmixed  rhubarb 
odor.  By  a  careful  study  of  the  characteristics  of  powders,  their  colors, 
compactness  or  mobility  of  particles,  and,  above  all,  their  resemblance 
in  odor  and  taste  to  good  specimens  of  the  drug,  the  physician  and 
pharmaceutist  may  reach  considerable  skill  in  judging  of  their  quality, 
and  even  in  detecting  adulterations. 

In  a  subsequent  chapter,  I  shall  have  occasion  to  refer  to  the 
variable  quality  of  powdered  gum  Arabic;  this  is  mainly  owing  to 
the  neglect  of  garbling,  or  to  the  use  of  the  rejected  portion,  after 
garbling,  for  reduction  to  powder.  It  is  desirable  to  have  the  whole 
gum  free  from  dusty  and  gritty  particles;  in  this  condition,  it  is  more 
elegant  and  convenient  for  chewing,  and  for  making  the  nutritive 
mucilaginous  drinks,  so  much  used  by  invalids,  and  it  commands  a 
better  price.  It  is  therefore  customary  to  sift  gum,  as  taken  from  the 
case,  and  the  inferior  kinds  of  powder  are  made  from  these  siftings, 
which  contain  the  dust,  particles  of  sand,  and  other  impurities. 

A  good  powdered  drug  must  invariably  command  an  advance  on 
the  price  of  the  drug  in  its  crude  state,  the  loss  by  drying,  waste,  cost 
of  powdering,  from  6  to  12  cents  per  pound,  and  other  incidental  ex- 
penses, to  say  nothing  of  the  loss  by  garbling,  furnishes  a  sufficient 
answer  to  those  who  complain  of  the  high  price  of  choice  powders. 

The  chief  reason  for  the  deficiency  in  the  quality  of  medicinal 
powders,  is  found  in  the  reluctance  manifested  by  the  public,  and 
retail  apothecaries  and  physicians,  to  pay  a  liberal  price  for  them. 
Powders  are  not  unfrequeiitly  sold  at  a  less  price  than  the  whole 
drug,  especially  when  the  article  is  costly,  and  of  variable  quality  in 
commerce.  This  is  true,  especially  of  rhubarb,  jalap,  gum  Arabic, 
and  the  spices,  which,  as  a  general  thing,  cannot  be  recommended  in 
powder  with  the  same  confidence  as  in  the  unpowdered  condition,  or 
in  the  form  of  Galenical  preparations,  prepared  from  the  whole  or 
contused  drug. 

In  garbling  digitalis,  hyoscyamus,  and  some  other  leaves,  whether 
for  powdering,  or  for  use  in  making  tinctures,  as  before  stated,  care 
should  be  taken  to  remove  the  midribs  and  petioles,  which  are  com- 
paratively inactive. 

Drying  and  Powdering. — When  a  drug  is  sent  to  be  ground  in  its 
ordinary  condition,  it  generally  requires  drying,  previously  to  being 
submitted  to  the  action  of  the  mill. 

Moist  and  tenacious  substances,  such  as  the  gum  resins,  opium, 
aloes,  squill,  and  jalap,  colocynth,  and  all  fresh  roots  and  herbs,  re- 
quire this  treatment  to  a  certain  extent,  and  the  drug-mills  are  sup- 
Elied  with  apartments,  or  steam  baths,  adapted  to  it.  These  are 
eated  to  a  temperature  of  about  120^  F.,  and  the  drug  is  allowed 
to  remain  in  them  as  long  as  is  deemed  necessary  to  deprive  it 
entirely  of  water. 

Some  drugs  are  injured  by  this  process ;  the  volatile  ingredient, 
BO  often  the  active  principle,  suffers  great  loss,  and  the  resulting 
powder  is  comparatively  inefficient.  Myrrh  and  assafoetida  furnish 
good  illustrations  of  this. 
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On  the  other  hand,  substances  possessed  of  no  active  volatile  in- 
gredient, but  containing  a  large  amount  of  water,  as  opium,  are 
enhanced  in  value  by  drying  and  powdering.  Some  specimens  of 
opium  diminish  in  drying  and  powdering,  to  the  extent  of  20  per 
cent.,  which,  if  the  process  is  properly  conducted,  increases  the  effi- 
ciency and  value  of  the  drug  in  that  proportion.  Experiments  under 
my  own  supervision  show  about  an  average  loss  of  9  per  cent.,  in 
reducing  tolerably  hard  opium  to  the  pulverulent  condition.  It  is 
on  this  account,  and  from  the  fact  that  the  powder,  when  unadulte- 
rated, is  more  nearly  uniform  in  its  composition  than  the  drug  in 
mass,  that  the  U.  S.  Pharmacopoeia  directs  the  use  of  powdered 
opium  in  making  all  the  Galenical  preparations  of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  in  dry- 
ing;  stramonium  leaves,  nine-tenths;  hyoscyamus  and  belladonna 
leaves,  nearly  as  much.  If  these  plants  lose  nothing  but  moisture  iii 
the  process,  and  retain  all  their  active  medicinal  properties  un- 
impaired, it  is  obvious  that  they  are  seven  or  eight  times  stronger 
when  in  powder,  or  in  a  dry  condition,  than  when  recent.  It  is 
moreover  a  generally  received  opinion  that  vegetables  yield  their 
virtues  by  infusion  more  readily  when  dried  than  when  they  are 
fresh. 

A  difficulty,  liable  to  occur  in  powdering  drugs  at  the  mills,  is  due 
to  the  accidental  admixture  of  foreign  substances  with  them.  The 
extensive  grinding  surface  employed  becomes  so  completely  covered 
with  the  fine  powder,  that  it  is  cleaned  with  great  difficulty ;  so  that 
the  next  substance  introduced  becomes  contaminated  with  it,  some- 
times to  its  great  disadvantage.  I  have  repeatedly  observed  this  in 
the  cases  of  certain  articles  of  delicate  flavor,  as  orris'root  and  vanilla. 

The  plan  of  dusting  powders,  which  insures  their  extreme  fineness, 
and  the  separation  of  any  earthy  impurity,  has  gained  in  favor  of 
recent  time.  The  apparatus  now  used  is  constructed  so  that  the 
powdered  drug,  when  it  has  passed  between  the  grinding  surfaces,  is 
thrown  by  a  draught,  artificially  created  below,  to  a  height  of  about 
five  feet,  and  is  then  allowed  to  settle  upon  the  adjacent  parts,  from 
which,  after  it  has  collected  in  sufficient  quantity,  it  is  removed. 

It  will  be  appropriate,  in  this  place,  to  give  some  observations  upon 
powdering,  as  practised,  on  a  small  scale,  in  the  shop  and  laboratory. 
This  is  accomplished  by  means  of  mortars,  suited  to  the  different 
processes  of  contusion  and  trituration,  and  by  mills. 

Mortars  for  contusion  are  usually  made  of  iron,  brass,  or  bell-metal, 
of  the  shape  shown  in  Fig.  79.  Contusion  is  employed  for  powdering 
and  bruising  ligneous  substances  generally,  being  adapted  to  break- 
ing apart  their  fibres,  and,  by  the  violent  attrition  of  the  coarser  par- 
ticles with  each  other,  reducing  the  whole  to  a  more  or  less  fine 
powder. 

Care  must  be  taken  to  avoid  treating  any  corrosive  substance  in 

the  iron  mortar,  thas  allowing  it  to  become  rusty;   or,  if  this  should 

occur,  it  should  be  carefully  washed  out  with  diluted  muriatic  acid,  and 

■  scoured  with  clean  sand,  to  fit  it  for  use.    Any  adhering  material 

should  be  cleaned  away  immediately  after  the  mortar  is  out  of  use,  as 
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Mortar  and  pestle  for  contusion. 


Fig.  79.  it  is  then  more  easily  removed 

than  if  allowed  to  remain  and 
harden.  The  mortar  is  then 
always  ready  for  use. 

In  powderiDg  substances  by 
contusion  too  large  a  quantity 
should  not  be  introduced  into 
the  mortar  at  one  time;  if  the 
mortar  is  8mall,sufficient  to  cover 
the  bottom  for  the  depth  of  an 
inch  or  two;  the  flattened  ex- 
tremity of  the  pestle  is  then  to 
be  brought  into  direct  and  vio- 
lent contact  with  it,  each  succes- 
sive stroke  being  aimed  at  the 
same  spot  in  the  centre  of  the 
circle  formed  by  the  sides  and 
bottom  of  the  mortar.  When 
part  of  the  contents  under  treat- 
ment assumes  the  condition  of  a 
fine  powder,  which  is  exhibited 
by  the  air  becoming  charged 
with  the  dust,  it  is  well  to  sift  it,  and  thus  separate  the  fine  from  the 
coarser  particles,  these  last  being  returned  to  the  mortar,  and  further 
contused  until  a  second  sifting  becomes  necessary,  and  so  on  till  it  is 
finished.  A  small  portion  of  the  drug  is  usually  left  in  powdering, 
which  it  seems  impossible  to  reduce  sufficiently;  this  is  part  of  the 
ligneous  portion,  which  is  frequently  inert;  the  drug-grinder  who 
obtains  a  considerable  quantity  of  this  gruff^  as  it  is  called,  usually 
retains  it  for  admixture  with  the  next  lot  of  the  same  drug  he  is  called 
upon  to  grind,  in  this  way  reducing  somewhat  the  loss  upon  it :  he  is 
usually  allowed  a  small  percentage  for  this  necessary  deficiency  in  the 
powdered  product. 

The  mortar  and  pestle  adapted  for  trituration  are  shown  in  Figs.  80 
and  81.  Such  a  mortar  requires  to  be  more  carefully  handled  than 
one  for  contusion.  It  is  adapted  to  the  reduction  of  saline  substances 
and  chemicals  generally  to  powder,  by  the  friction  of  their  particles 
with  each  other,  between  the  hard  and  rough  surfaces  of  the  mortar 
and  pestle.  The  ware  being  brittle,  should  not  be  subjected  to  blows 
with  the  pestle;  it  should  be  carefully  wiped  out  and  laid  away,  after 
using,  so  as  to  be  dry  and  clean  whenever  needed. 

The  mode  of  manipulating  with  the  wedgewood  mortar  and  pestle, 
after  placing  in  it  the  material  to  be  ground  to  powder,  is  to  grasp  the 
pestle  firmly  with  the  right  hand,  holding  the  mortar  with  the  left  if 
necessary,  and  gradually  to  traverse  the  mortar  with  the  pestle  from 
the  centre  outwards,  reaching  the  circumference  gradually,  by  a  series 
of  rotary  motions;  and  then,  by  reversing  the  direction  of  these  mo- 
tions, to  bring  the  pestle  again  to  the  centre ;  in  this  way  all  parts  are 
brought  fully  and  equally  under  the  action  of  the  pestle.  When  the 
contents  of  the  mortar  become  caked,  and  cease  to  fall  towards  the 
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centre,  when  agitated,  which  ofl^en  happens  when  the  powder  becomes 
very  fine,  a  spatula  should  be  occasioDally  run  around  the  sides  and 
bottom,  to  loosen  and  mix  together  the  different  portions. 


Wc^awood 


idpwUt. 


A  loose  and  careless  way  of  triturating  substances  is  productive  of 
DO  saving  of  labor ;  the  conditions  most  favorable  to  pulverization  by 
trituration  are  a  constant,  uniform,  and  hard  grinding  motion  commu- 
nicated to  the  pestle,  the  layer  of  powder  intervening  between  it  and 
tfae  mortar  being  thin,  and  the  mortar  so  shaped  as  to  present  all  parts 
of  it  equally  to  the  action  of  the  pestle. 

Many  substances  can  neither  be  reduced  to  powder  by  the  process 
of  coRtusioD  nor  by  that  of  trituration ;  of  these,  nutmeg  may  be  in- 
stanced as  one  which  is  most  conveniently  grated,  or  scraped  off  with 

Fig.  8X 
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the  blade  of  a  knife ;  vanilla  is  another  instance,  this  maj  be  cat  into 
abort  pieces  with  sbeara  and  afterwards  triturated  with  a  third  sub- 
stance ;  if  reduced  with  a  view  to  infusion  or  displacement  with  alcohol, 
sand  may  be  conveniently  employed;  if  water  is  to  be  need,  or  if  it  is 
to  be  dispensed  in  a  dry  condition,  hard  lumps  of  sugar  may  be  advan- 
tageously substituted.  Maay  oily  substances  such  as  nutmeg  and  carda- 
moms and  other  aromatic  seeds,  can  be  made  into  convenient  powders 
with  dry  and  ligneous  substances,  although  themselves  unsuited  to 
this  form  of  preparation.  Orange-peel,  slippery  elm,  mezereon  bark, 
liquorice  root,  are  b^t  oomminoteK)  by  cutting  them  with  a  pair  of 
shears,  or  a  knife  fastened  on  a  lever,  such  as  tobacconists  use  for 
cutting  tobacco  into  plugs,  and  then  drying  them  and  introducing  them 
into  a  suitable  mill.  The  mode  of  cutting  a  piece  of  liqilorice  root 
into  convenient  pieces  for  chewing,  is  shown  in  the  drawing. 

Quassia,  guaiacum,  logwood,  and  red  sanndera  are  chipped  by  ma- 
chinery, the  two  latter  especially,  for  use  in  arts. 

Camphor  is  easily  reduced  to  powder  by  adding  to  it  a  small  portion 
of  some  liquid  in  which  it  is  soluble,  as,  for  instance,  alcohol,  and 
triturating  to  dryness  ;  the  proportion  of  alcohol  proper  to  be  added 
to  camphor  for  this  purpose  is  about  one  minim  to  three  grains.  Aa 
camphor  will  not  retain  its  impalpable  condition  alone,  it  is  desirable 
to  incorporate  with  it  immediately,  any  dry  powder  with  which  it  is 
designed  to  be  mixed,  as,  for  instance,  precipitated  carbonate  of  lime, 
where  it  is  to  be  used  as  a  dentifrice. 

Figs.  83  and  tii  represent  very  convenient  forms  of  labor-saving 
apparatus  for  the  physician  and  pharmaceutist.  Swift's  drug-mill  is 
in  very  common  use,  both  for  fine  and  coarse  powders;  and  the  spice- 
mill  represented  on  the  next  page  will  often  do  to  substitute  it,  being 
more  portable,  and  readily  re- 


moved and  replaced  again  upon 
the  edge  of  the  counter  or  office 
table.  The  grinding  surfaces  in 
both  are  of  cast  iron,  in  the  one 
case  toothed,  and  in  the  other 
grooved,  so  as  to  tear  apart  the 
Bubstanceswithfacility.  Ineach 
case,  the  coarseness  of  the  pro- 
duct may  be  varied  by  the  use 
of  a  screw,  which  is  so  arranged 
as,  by  tightening  it,  to  approxi- 
mate the  grinding  surfaces,  and 
■effect  a  finer  division,  or,  by 
loosening,  to  furnish  a  coarser 
powder  by  removing  the  com- 
minuting surfaces  further  apart. 
The  article  to  be  powdered 
should  be  well  dried,  and,  for 
:Q;rinding  in  the  small  mill, 
fihould  not  be  in  pieces  larger 
than  a  hickory-nut. 


Pig. 83. 
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Hariate  of  ammoiiis,  and  carboDate  and  nitrate  of  potaesa,  and  other 
saline  aabfitances,  are  convenient];  reduced  by  the  process  of  granu- 


lation, which  consists  in  dissolviog  the  salt  in  water,  and  evapoTating 
to  dryness,  constantly  stirring.  The  process  is  only  applicable  to  a 
few  articles  which  are  freely  soluble,  and  not  readily  decomposed  or 
▼olatilized  by  heat ;  the  granalated  powders  thus  produced  are  gener- 
ally quite  different  from  those  made  by  mechanii^  means ;  they  are 
neither  so  fine  nor  so  free  from  water. 

Many  of  the  insoluble  powders  are  obtained  by  precipitation  ;  as, 
for  example,  precipitated  sulphur,  prepared  by  dropping  muriatic  acid 
into  a  solution  of  biaalphuret  of  calcium  and  hyposulphite  of  lime; 
the  calcium  and  chlorine  present,  uniting  with  the  acid,  form  chloride 
of  calcium  and  water;  the  former  being  extremely  soluble,  the  sul- 
phur, which  is  iosolable,  is  thus  precipitated  as  a  fine  powder.  (See 
Sulphur.) 

On  the  same  principle  the  precipitated  carbonate  of  lime  is  prepared 
by  adding  a  solution  of  carbonate  of  soda  to  a  solution  of  chloride  of 
calcium.  As  a  result  of  the  reaction,  the  soluble  carbonate  of  lime 
is  produced  and  is  thrown  down  in  the  form  of  a  powder.  (See  Alka- 
Jme  Eartht.) 

It  is  worthy  of  remark,  in  regard  to  these  powders  generally,  that 
they  are  composed  of  very  small  crystals.  Their  fineness  is  dependent 
upon  the  temperature  and  degree  of  concentration  of  the  liquids  when 
mixed.  When  the  solutions  are  hot  and  concentrated,  the  reaction 
takes  place  suddenly,  and  the  powder  is  very  fine;  when  they  are  cold 
and  more  dilute,  the  precipitate  is  gradually  deposited,  and  more  per- 
fectly anumea  the  oryatalline  form. 

Tartar  emetic  is  obtained  in  a  very  fine  powder,  suitable  for  pre- 
paring the  ointment,  by  dissolving  it  in  water,  so  as  to  form  a  strong 
•olation,  and  then  adding  alcohol  to  this.  The  strong  affinity  of  water 
for  alcohol  eaosee  it  to  unite  with  it,  and  the  tartar  emetic  Iieing  less 
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soluble  in  the  alcoholic  liquid  ib  thrown  dowD  id  an  impalpable 
powder. 

Sifting. — The  fiQenesa  of  powders  may  be  regulated  by  the  use  of 
sievea  which  will  separate  particles  of  difierent  degrees  of  division ; 
the  finest  bolting  cloth  will  only  pass  those  which  are  almost  impal- 
pable, while  sieves  of  from  40  to  60  meshes  to  the  linear  inch  are 
adapted  to  the  preparation  of  coarser  powders  for  displacement.  In  all 
cases  when  the  powder  is  to  be  used  in  divided  portions,  care  should 
be  taken  to  mix  the  difierent  siftiogs  thoroughly  together,  as  the  more 
ligneous  and  least  active  portions  uanally  resist  the  operation  of  the 
pestle  longest  and  are  in  tne  last  sittings. 

Fig.  85  represents  a  sifting  machine,  patented  by  Samuel  Harris,  of 
Springfield,  Mass.,  which  is  well  adapted  to  facilitate  the  process.  It 
consists  of  a  wooden  box,  with  a  flange,  upon  which  an  oblong  sieve 
is  made  to  move  by  a  wheel  and  crank,  the  construction  of  which  is 
shown  in  the  drawing;  by  closing  the  lid  the  dust  is  prevented  from 
rising  in  the  air,  and  one  of  the  most  common  causes  of  waste  and 
annojanoe  is  thus  obviated.  The  sieve  is  movable,  so  as  to  be  emptied 
without  inconvenience,  and  by  having  sieves  of  different  degrees  of 
fineness,  it  will  be  obvious  that  the  apparatus  may  be  adapted  to  all 
the  purposes  of  the  pharmaceutist.  The  sizes  of  this  apparatus  are  so 
varied  as  to  suit  numerous  purposes,  not  only  in  pharmacy,  but  in 
the  arts  and  in  agriculture. 

Hg.  85. 


Hkrria'  lifting  nuuhine. 

The  operation  oi  sifting  may  also  be  varied  according  to  the  degree 
of  fineness  required  in  the  powder.  To  pass  the  finest  particles  only 
the  sieve  should  be  gently  agitated,  the  powder  being  laid  lightly  upon 
it,  and  the  operation  being  suspended  as  soon  as  it  has  ceased  to  pass 
through  readily;  the  plan  of  rubbing  the  powder  over  the  sieve  with 
the  hand,  thus  using  more  or  less  pressure  to  force  it  through  the 
meshes,  may  be  pursued  when  the  fineness  of  the  powder  is  not  so 
much  desired  as  the  rapidity  of  the  process. 

Powders,  as  a  dass  of  medicinal  remedies,  possess  the  advantage, 
when  skilfully  prepared,  of  uniting  all  the  proximate  principles  of 
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the  plant,  in  their  natural  condition,  and  may  be  administered  without 
the  intervention  of  any  menstruum.  They  may  be  used  in  bulk, 
taken  into  the  mouth  with  water  or  some  viscid  liquid ;  or  may  be 
made  into  pills;  or  suspended  in  liquids  in  the  form  of  mixtures. 
See  Part  V.  Extemporaneous  Pharmacy. 

The  disadvantages' attendant  upon  their  use,  are  these:  they  are 
frequently  too  bulky  for  convenience,  the  dose  being  so  large  as  to  be 
repulsive  to  the  patient ;  generally  vegetable  powders  contain  a  con- 
siaerable  proportion  of  inert  ligneous  matter,  many  of  them  are  liable 
to  undergo  an  unfavorable  change  by  exposure  to  the  influence  of  the 
atmosphere,  especially  when  it  is  charged  with  moisture ;  and  they 
are  liable  to  be  injured  by  light  Vegetable  powders  are  also  subject 
to  adulteration,  the  detection  of  which  is  difficult. 

Except  in  the  few  cases,  such  as  opium  and  cinchona  bark,  where 
we  may  isolate  the  active  principle,  and  ascertain  the  proportion  con- 
tained in  a  given  sample,  it  is  difficult  to  judge  with  certainty  of  the 
quality  of  a  powdered  drug;  the  best  safeguard  of  the  physician 
against  fraud  or  the  effects  of  carelessness,  where  the  vegetable  pow- 
ders are  concerned,  is  to  buy  them  of  careful  and  conscientious  drug- 
gists, who  either  powder  them,  or  exercise  a  strict  supervision  over 
the  process  as  conducted  by  the  drug-grinder. 

Extreme  fineness  is  very  much  sought  after  in  powders,  especially 
of  latter  times ;  and  we  are  not  without  evidence  of  its  conferring 
great  superiority  in  some  cases.  Ferri  pulvis  of  the  U.  S.  Pharma- 
copoeia is  an  instance  of  the  advantage  of  miniite  division. 

The  fineness  of  powders  affects  their  color,  as  is  manifest  in  the  case 
of  white  saline  substances,  which  become  whiter  by  long  trituration. 

There  is  no  separate  class  of  simple  powders  in  the  Pharmacopoeia ; 
they  are  understood  to  be  included  in  the  Materia  Medica  list.  The 
compound  powders  which  are  officinal,  are  included  in  this  work  under 
the  general  head  of  extemporaneous  powders  and  pills,  and  designated 
by  U.  S.  P.  A  table  of  them  will,  however,  be  useful  to  the  student 
in  this  connection. 

Pulveres^  U,  S,  P. 


Nahk. 


Proportions. 


Med.  Prop. 


Palvis  AromatioiiB 


u 


(I 


M 


Aloes  et  Canellsa    .     .  f 

(Hiera  Picra)  t 

Ipecac  et  Opii   ...  J 

(Dover's  Powder)  1 

Jalaps  compceitnm    .  \ 


Cinnamon  2  p 
Ginger  2  p 

Cardamoms  1  p 
Nutmeg  1  p 

Aloes  4  p 

Canella  1  p 

P.  Ipecac  1  p 
P.  Opium  1  p, 
Salph.  Potass  8  p 
P.  Jalap  1  p 

Bitart.  Potass  2  p 


Carminative 

Stomachic 
Laxative 

Sedative 
Diaphoretic 

Cathartic 


Dose. 


20  grains. 
10  grains. 
20  grains. 


The  necessary  practical  hints  in  regard  to  the  mode  of  preparing 
and  dispensing  these,  are  given  under  the  appropriate  head  in  the 
chapter  on  Dispensing. 
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CHAPTER  IIi: 

ON  SOLUTION,  FILTRATION,  AND  THE  MEDICATED  WATERS. 

There  are  two  objects  in  view  in  this  process,  and  the  principal 
feature  in  the  classification  of  solutions  is  founded  on  this  fact. 

The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
liquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  body,  ren- 
dering its  particles  more  susceptible  to  chemical  action,  and  more 
readily  assimilated  when  taken  into  the  stomach.  The  liquid  used 
for  this  purpose  is  called  a  solvent;  and  water,  the  great  neutral 
solvent,  is  most  used  in  preparing  this  class,  which  may  be  designated 
simple  solutions^  whenever  on  evaporation  the  solid  ingredient  may  be 
recovered  unaltered. 

When  we  speak  of  the  solubility  of  any  solid  substance,  we  have 
reference  to  its  relation  to  water,  the  term  being  an  approximate  one. 
Yery  few  substances  exist  in  nature  wholly  insoluble  ;  and  as  there 
is  no  line  between  the  least  soluble,  and  those  which  are  freely  dis- 
solved under  ordinary  circumstances,  the  term  is  not  adapted  to  use 
where  accuracy  or  precision  of  language  is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treatment, 
into  contact  with  the  solvent  under  favorable  circumstances ;  these 
relate,  1st,  to  temperature ;  2d,  to  the  state  of  aggregation  of  the  solid ; 
8d,  to  its  position  in  relation  to  the  solvent. 

Hot  liquids  dissolve  substances  with  greater  facility  than  do  cold ; 
with  exceptions,  among  which  are  lime,  magnesia,  and  chloride  of 
sodium.  Though  heat  favors  solution,  there  are  no  liquids  wholly 
insoluble  in  the  cold,  which  dissolve  by  the  aid  of  increased  tempera- 
ture. In  addition  to  the  greater  solvent  power  of  hot  liquids,  the 
currents  produced  by  the  process  of  heating  them,  favor  the  more 
rapid  solution  of  the  contained  solids,  as  shaking  up  the  vessel  favors 
the  same  result. 
To  facilitate  solution  in  a  small  way,  mortars  are  much  employed ; 

they  serve  the  double  purpose  of  re- 
Fig*  86.  ducing  the  solid  to  powder,  and  of  pro- 
moting its  intimate  mixture  throughout 
the  liquid.  Mortars  of  porcelain  ware 
(Fig.  86)  are  most  suitable  for  this  pur- 
pose ;  they  are  used  as  follows.  The  sub- 
stance to  be  dissolved,  is  first  placed  in 
the  mortar  and  rubbed  into  a  powder 
more  or  less  fine.  The  process  of  solu- 
tion proceeds  more  slowly  as  the  liquid 
becomes  more  nearly  saturated,  hence  a 
Poroeiain  morUr.  small  portion  of  the  solvcut  is  first  added 


THE   PBOCESS   OF   SOLUTION.  98 

and  triturated  with  the  powder ;  as  soon  as  this  portion  seems  to  be 
nearly  saturated,  it  is  poured  into  another  vessel,  and  an  additional 
portion  of  the  solvent  added,  triturated,  and  poured  ofif  in  the  same 
way ;  a  fresh  portion  again  being  added,  the  process  is  repeated,  and 
so  continued  till  the  powder  has  disappeared.  The  liquids  thus 
obtained,  being  mixed,  furnish  a  stronger  solution  than  could  be  pre- 
pared in  the  same  length  of  time  under  the  ordinary  circumstances 
of  contact. 

When  a  weak  solution  is  to  be  made,  especially  of  a  delicate  chemical 
Bubstance,  like  nitrate  of  silver,  a  good  way  is  to  drop  the  crystals  or 
powder  into  the  liquid  previously  placed  in  a  clean  vial  of  suitable 
Bize,  to  which  a  cork  has  been  fitted,  and  to  shake  it  up  until  dissolved. 
This  should  only  be  done  in  the  case  of  very  soluble  substances,  and 
the  shaking  should  be  continued  as  long  as  any  portion  remains  un- 
dissolved. 

A  good  arrangement  for  effecting  solution  is  to  place  the  solid  on  a 
perforated  diaphragm  resting  beneath  the  surface  of  the  liquid,  or  to 
inclose  it  in  a  bag  of  some  porous  material,  and  suspend  it  by  a  thread 
in  the  vessel  near  its  top.  By  this  contrivance,  that  portion  of  the 
liquid  having  the  greatest  solvent  power,  because  the  least  saturated, 
is  always  in  contact  with  the  solid ;  the  solution,  as  it  becomes  satu- 
rated, sinks  to  the  bottom,  and  displaces  the  portion  less  charged  with 
the  solid  ingredient,  which,  in  consequence  of  its  less  specific  gravity, 
tends  to  the  top,  thus  keeping  up  a  continual  circulation  in  the  fluid 
&vorable  to  the  object  in  view.  In  large  operations  in  the  arts  where 
it  is  impossible  to  shake  or  to  stir  the  liquid  conveniently,  an  arrange- 
ment based  upon  this  principle  is  adopted,  and  in  smaller  pharma- 
ceutical operations  Squire's  infusion  mug,  figured  in  the  next  chapter, 
will  be  found  to  answer  a  good  purpose. 

The  term  saturated^  besides  its  application  as  above,  is  employed  to 
signify  that  an  acid  is  neutralized  by  an  alkali,  or  vice  versa;  or,  in 
other  words,  that  an  equivalent  proportion  of  one  substance  has  com- 
bined with  an  equivalent  proportion  of  another,  for  which  it  has  an 
affinity ;  they  are  then  said  to  have  saturated  each  other.  The  term, 
when  used  for  this  purpose,  may  be  said  to  be  a  strictly  chemical  one, 
bat  when  employed  as  above,  to  designate  the  point  at  which  a  liquid 
ceases  to  dissolve  a  solid  bodv,  it  is  used  in  a  pharmaceutical  sense. 
It  is  worthy  of  remark  that  the  saturated  solution  of  one  salt  is  fre- 
quently a  solvent  for  other  salts,  a  quality  of  great  value  in  the  pre- 
paration and  purification  of  salts  in  the  arts. 

Bapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  temperature,  and  thus  retards  the  pro- 
cess to  a  certain  extent,  so  that,  in  arrangements  for  solution  on  a 
large  scale,  it  is  important  to  counteract  this  effect  by  contrivances  for 
keeping  up  the  temperature  of  the  liquid. 

A  large  number  of  the  solutions  used  in  medicine  are  effected  by 
inducing  chemical  changes  among  the  ingredients  introduced  into 
them,  sometimes  yielding  soluble  compounds,  where  one  or  more  of 
the  original  ingredients  were  insoluble. 

The  solutions  officinal  in  the  U.  S.  Pharmacopoeia,  are  not  arranged 
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as  a  separate  class  of  preparations,  but  being  generally  composed  of 
the  metallic  salts  dissolved  in  water,  they  are  dispersed  throughout 
the  work  under  the  heads  of  the  salts  themselves,  and  will  be  noticed 
in  detail  either  in  the  consideration  of  the  extemporaneous  combina- 
tions, or  under  separate  and  appropriate  heads,  being  designated  by 
the  initials  U.  S.  P.   The  following  syllabus  embraces  them  at  a  single 


view : — 


Solutions  officinal  in  the  U,  S.  Pharmacopoeia^ 


OFFICINAL  NAME. 

REMAHK8. 

U8BS  A!n>  D08K8. 

Liquor  Ammonia 

Solution  of  the  gas,  sp.  gr.,  .960 

Externally 

« 

"          Fortior 

"                     "         .882 

it 

it 

"          Acetatis 

From  the  Carbonate  and  Dil.  Acet.  Acid 

f 5J,  fSss 

ti 

Barii  Chloridi 

From  Carb.  of  Baryta  and  Muriatic  Acid 

5  drops 

n 

Calcii  Chloridi 

From  Carb.  of  Lime  and  Muriatic  Acid 

30  drops 

u 

Calcis 

Saturated  Solution  of  Hydrate  of  Lime 

fSJ 

11 

Potass» 

From  Carbonate  by  Hydrate  of  Lime 

10  dps  in  milk 

t( 

"        Areenitis 

64  grs.  Arson.  Acid  and  Carb.  Potas.  to  Oj 

10  drops 

<t 

"         Carbonatis 

Ibj  to  f.^xij  water 

tt 

u 

"         Citratis 

See  Extemporaneous  Preparations 

fSsa 

(( 

Sodae  Chlorinata 

From  Chlorinated  Lime  and  Carb.  Soda 

Antiseptic 

(i 

Magnesiae  Citratis 

By  direct  combination,  flavoring,  &c. 

^xij 

tt 

Plambi  Subac^tatis 

From  Acetate  of  Lead  and  Litharge 

Externally 

n 

"           *'     dilutuB 

f3ij  to  Oj  water  (Lead  Water) 

a 

i( 

Ferri  lodidi 

By  direct  combination  and  sugar 

15  drops 

(( 

"      Nitratis 

ti                 it 

10  drops 

t( 

lodinii  Comp. 

lod.  22i  grs..  Pot.  lod.  45  grs.  to  fjj 

5  drops 

t( 

Hydr.  et  Arseuici  lod. 

Gr.  XXXV  of  each  to  Oss 

5  drops 

u 

Morphise  Sulphatis 

1  gr.  to  f  Sj 

fSJ 

Filtration. — In  this  place  it  is  appropriate  to  introduce  an  account 
of  the  process  of  filtration.    The  object  of  this  is  to  separate  any  un- 


Fig.  87. 


Fig.  88. 


Flannel  strainer. 


dissolved  or  precipitated  substance  suspended  in  a  liquid  from  the 
liquid  itself.  When  the  liquid  is  viscid,  and  contains  only  motes  of 
an  appreciable  size,  as,  for  instance,  when  a  syrup  has  been  prepared 
from  sugar  contaminated  with  insoluble  impurities,  a  sufficient  filter 


'  Solutions  in  alcohol  are  called  tinctures  or  spirits,  as  Tinot.  Ferri  Chloridi,  Tinct. 
lodinii,  and  Spiritus  Ammonise. 
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Pig.  89. 


may  be  constructed  of  flannel  or  Canton  flannel  by  folding  over  a 
square  piece  in  the  manner  indicated  in  the  figure,  the  line  c  d  being 
laid  over  the  line  c  a,  and  united  by  a  seam ;  the  bag  thus  formed  is 
pointed  at  c,  and  open  from  a  to  h^  the  line  a  c  being  lapped  over  to 
form  the  seam.  In  using  this  strainer,  the  long  end  projecting  toward 
the  point  6,  beyond  the  dotted  line  e  /,  may  be  turned  over  the  side 
of  the  vessel,  by  which  the  strainer  will  be  kept  in  its  place  while  the 
liquid  is  poured  into  the  opening  at  the  top. 

This  process  is  called  straining^  though  a  kind  of  filtration.  In 
pharmacy,  infusions,  decoctions,  syrups,  fixed  oils,  and  melted  oint- 
ments are  subjected  to  it  in  order  to  separate  foreign  ingredients. 
They  pass  through  the  strainer  with  much  greater  facility  when  quite 
hot,  though  in  the  case  of  the  fixed  oils  and 
syrups,  clearer  products  are  obtained  by  con- 
ducting the  operation  in  the  cold,  and  by  using 
Bcvcral  thicknesses  of  the  flannel,  or  by  employ- 
ing Canton  flannel  with  the  nap  on  the  inside. 
Coarse  linen  is  sometimes  better  than  flannel, 
especially  when  considerable  pressure  is  to  be 
employed,  as  in  extracting  the  juice  from  the 
pulp  in  making  fruit  syrups. 

Filtration  difiers  from  clarification  in  its 
mechanical  action.  The  latter  term  is  applied 
where  the  impurities  to  be  separated  are  de- 
posited on  account  of  their  greater  specific  gra- 
vity, or  by  being  rendered  heavier  by  the  appli- 
cation of  heat,  or  where,  by  the  addition  of  a 
foreign  substance,  they  are  aggregated  together 
and  separated  as  a  coagulum.  In  separating  a 
clear  supernatant  liquid  from  a  deposited  pre- 
cipitate, or  for  drawing  oflF  liquids  from  vessels 
ill  adapted  to  decantation,  a  siphon  (Fig.  89)  may  be  advantageously 
used. 

The  mode  of  using  this  instrument  is  to  insert  the  shorter  leg  in  the 
liquid,  to  apply  the  finger  to  the  open  end  of  the  longer  leg,  and  then 
draw  the  whole  tube  full  of  the  liquid  by  sucking  at  the  fnouth-piece; 
when  this  is  done,  the  finger  is  withdrawn,  and  the  liquid  will  com- 
mence to  flow,  and  continue  till  it  reaches  the  same  level  in  the 
receiving  vessel  that  it  has  in  the  other. 

Figs.  90  and  91  represent  an  apparatus  I  have  been  using  for  some 
time  past  for  straining  syrups.  Fig.  90  is  a  tin  bucket,  into  which  a 
funnel-shaped  wire  support,  Fig.  91,  is  suspended,  resting  on  the 
bucket  by  a  projecting  rim  at  the  top;  a  jelly  bag  is  here  unneces- 
sary, as  a  sufficiently  large  square  or  round  piece  of  flannel  laid  upon 
the  wires  will  assume  a  convenient  position  for  use. 

Fig.  92  represents  in  section  a  contrivance  for  straining  jellies  at- 
tributed to  the  late  Dr.  Physick,  and  made  by  Isaac  S.  Williams,  of 
Philadelphia;  a  wire  support  fits  into  a  funnel,  which  is  soldered  into 
a  vessel  designed  to  be  kept  full  of  hot  water  so  as  to  prevent  the 
cooling  and  thickening  of  the  jelly  during  straining. 


Siphon. 
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Appuntns  for  itraiDiag  ijnpi,  Ae, 


PhTiiak'i  J*ll7  itnin*!. 


For  ordinary  aqueous,  alcoliolic,  and  ethereal  liquids,  the  process  of 
Jthration,  employing  the  terna  in  its  more  limited  sense,  is  used,  the 
filtering  medium  being  paper.  The  best  filtering  paper  is  porous  and 
free  from  any  kind  of  glazing;  that  made  from  cotton  or  linen  rags 
is  the  best  for  ordinary  purposes;  the  kind  made  from  woollen  mate- 
rials seems  better  adapted  to  viscid  liquids,  being  thicker  and  more 
porous,  but  seldom  free  From  coloring  matter.  It  is,  also,  more  solu- 
ble in  alkaline  solutions,  and  unfit  for  filtering  such.  Qood  filtering 
paper  for  delicate  analytical  processes  should  contain  no  soluble  mat- 
ter and  should  not  give  more  than  gjg  to  ^K  of  its  weight  of  ashes; 
the  soluble  matter  may  be  removed  by  washing  it,  first  with  very 
dilute  hydrochloric  acid,  and  secondly  with  distilled  water. 

The  construction  of  paper  filters  is  an  extremely  simple  thing  when 
once  learned,  and  is  easily  taught  the  student  by  a  practical  demon- 
stration; it  is,  nevertheless,  a  difBcuU  thing  to  describe  clearly  without 
giving  to  it  more  space  than  may  appear  at  first  sight  due  to  so  small 
a  matter. 

There  are  two  kinds  of  paper  filters,  the  plain  and  the  philed;  the 
use  of  the  plain  filter  is  in  cases  where  we  desire  to  collect  the  solid 
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ingredient  present  in  the  liquid,  and  to  remove  it  afterwards  from  the 
paper.  It  allows  the  passage  of  the  liquid  through  it  with  less  rapidit j, 
and  yet,  owing  to  its  being  so  readilj  folded,  it  is  in  very  common 
use.  The  method  of  folding  the  plain  filter  is  similar  to  the  first  steps 
to  be  taken  in  folding  the  plaited  filter. 

In  the  following  description  I  have  endeavored  to  convey  an  idea 
of  this  process. 

A  square  piece  of  filtering  paper,  abed  (Fig.  93),  is  folded  over  in 
the  middle  so  as  to  form  a  crease  at  the  line  e  /;  the  edge  c  d  being 
laid  directly  over  a  b.  The  parallelogram,  a  b  e  fy  represents  the 
papec  thus  folded ;  the  line  b  f  being  now  laid  upon  the  line  a  e,  a 
crease  is  formed  as  represented  by  the  line  ^  h  (Fig.  94);  the  folded 
paper,  if  opened,  makes  a  cone,  having  the  point 
h  at  its  base,  and  by  cutting  off  the  projecting 
angle  a,  by  a  curved  line  from  e  to  ^,  a  plain 
filter  will  be  the  result,  as  shown  in  Fig.  95. 

The  plaited  filter  is  made  as  follows:  Take  the 
paper  before  being  cut,  as  above,  and  having 
opened  it  again  so  as  to  expose  the  parallelogram, 
the  line  e  h  (Fig.  96)  is  laid  upon  the  line  c  A, 
forming  a  crease  at  a  h.  This  being  opened 
again  the  line  e  A  is  laid  upon  the  line  a  h,  pro- 


Fig.  95. 


Fig.  96. 


Fig.  97. 
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ducing  an  additional  crease  at  ^r  ^  (Fig.  97).  The  crease/  A  (Fig.  98) 
is  next  to  be  formed  by  folding  a  A  upon  the  middle  dotted  line  (Fig. 
98),  as  shown  in  Fig.  99. 

Fig.  98. 
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One-half  of  the  parallelogram  having  thus  been  creased,  we  proceed 
to  form  on  the  other  the  corresponding  creases  m  A,  &  A,  and  k  h  (Fig. 
100),  all  of  which  are  in  one  direction,  forming  receding  angles.  The 
next  thing  to  be  done  is  to  divide  the  eight  sections  thus  formed  by  a 


Fig.  100. 


crease  through  each  in  the  opposite  direction.  To  do  this,  the  edge 
f  h  \a  laid  in  the  crease  b  A,  and  then  turned  back,  as  shown  in  Fig. 
101,  producing  the  crease  n  A.  In  the  same  way  an  intermediate 
crease  is  formed  in  each  of  the  spaces.  This  is  better  accomplished 
by  turning  the  paper  over,  so  that  each  of  the  receding  angles  shall 
project  upward,  and  in  this  way  be  more  readily  brought  together,  as 
shown  in  Fig.  102,  producing  a  receding  angle  in  forming  the  inter- 
mediate creases. 

Fig.  102. 


The  paper  will  now  have  the  appearance  of  a  fan,  represented  by 
Fig.  103,  folding  it  up  in  each  of  its  creases  like  a  shut  fan  (Fig.  104). 
The  projecting  points,  a  and  6,  may  be  clipped  off  with  a  pair  of 
scissors  at  the  dotted  line,  and  upon  opening  the  originally  doubled 
halves  made  by  the  first  fold  at  e  /(Fig.  93),  it  will  be  found  to  pre- 
sent the  appearance  indicated  in  Fig.  105. 

In  the  filter,  as  thus  constructed,  the  creases  occur  alternately,  except 
near  the  line  c/,  where  the  two  creases  occurring  next  each  other  are 
in  the  same  direction.  Sometimes,  to  obviate  this,  the  space  inter- 
vening between  these  is  folded  backwards,  as  shown  in  the  figure,  so 
as  to  make  a  narrow  crease  in  the  opposite  direction. 
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Fig.  105. 


Tbe  plaited  filter,  as  thus  formed,  is  exceedingly  useful  for  general 

Surposes,  exposing  the  entire  surface  of  tbe  paper  to  the  action  of  the 
quid,  and  allowing  the  process  to  proceed  more  rapidly  than  in  the 
case  of  the  plain  filter,  first  de- 
scribed. 

A  fotiDel,  such  as  described  and 
figured  on  page 49,  is  employed  for 
aupporting  a  filter  of  either  kind, 
and  is,  as  there  stated,  better  adapt- 
ed to  ordinary  use  when  grooved 
on  its  inner  surface,  so  as  to  allow 
the  free  downward  passage  of  the 
liquid,  (dler  it  lias  permeated  the 
paper,  and  a  groove  on  the  outside 
of  the  tube,  so  that,  when  inserted 
tightly  into  the  neck  of  a  bottle, 
the  air  within  may  find  ready 
egreae. 

If  the  tube  of  the  funnel  is  smooth  and  ungrooved,  a  small  plugget 
of  folded  paper,  a  piece  of  thick  twine,  or  a  small  weilge  shaped 
splinter  of  wood,  should  be  inserted  in  the  neck  of  the  bottle,  along 
with  the  tube  of  the  funnel ;  this  witl  obviate  one  of  the  most  common 

Lsanoyances  connected  with  filtration. 
In  filtering  into  an  open  vessel,  it  is  well  to  place  the  lower  ex- 
tremity of  the  funnel  in  contact  with  the  side  of  the  vessel,  thus  pre- 
venting any  inconvenience  from  the  liquid  splashing  on  the  sides  or 
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over  the  top,  and  by  creating  a  downward  stream,  promoting  the  free 
and  rapid  passage  of  the  filtrate. 

The  paper  of  which  the  filter  is  formed,  especially  if  very  porous, 
is  liable  to  be  weakened  by  being  plaited  as  above  described;  it  is 
therefore  advised  not  to  make  the  creases  firmly  down  to  the  very 
point,  but  rather  to  leave  the  terminus  of  an  undefined  shape ;  and 
when  there  is  danger  of  breakage,  either  from  the  great  weight  of  the 
liquid  or  from  the  weakness  of  the  paper  at  its  point,  a  very  small 
plain  filter  may  be  advantageously  placed  under  the  point  at  the' lowest 
extremity  of  the  funnel ;  this  acts  as  a  support  to  the  weakest  and 
most  exposed  part  of  the  filter. 


Pig.  106. 


Fig.  107. 


Section  of  a  weU-fonned  fonnel. 


Filter  rapport. 


The  proper  shape  of  a  funnel  for  filtration  is  shown  in  section  at 
Fig.  106.  The  lines  a  b  and  e  b  are  straight,  and  a  b  c  and  a  c  b  are 
angles  of  60^,  making  an  equilateral  triangle,  into  which  the  filter  just 
described  will  fit  perfectly. 

In  consequence  of  the  unequal  degree  of  firmness  of  the  difierent 
creases,  some  of  these  are  liable  to  float  up  from  the  sides  of  the  fun- 
nel, to  obviate  which  a  filter  weight  has  been  invented,  which  consists 
of  a  wire  frame  of  the  shape  of  the  funnel,  and  with  a  wire  for  each 
crease ;  this  is  laid  upon  the  filter,  and  keeps  it  perfectly  in  its  plaoe. 

Fig.  107  is  a  filter  support  adapted  to  the  rapid  passage  of  liquids 
in  filtration ;  it,  however,  requires  to  be  used  in  connection  with  an 
open  or  wide-mouth  receiving  vessel  or  a  funnel,  otherwise  the  liquid 
might  not  be  perfectly  collected  as  it  passes  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experi- 
ments, may  be  performed  without  a  funnel  or  filter  support  by  insert- 
ing a  plain  filter  directly  into  the  open  top  of  beaker  glass  or  other 
open  vessel,  or  into  a  ring  of  glass  or  earthenware  laid  on  top  of  an 
open  vessel;  a  filter  of  this  kind,  that  will  hold  one  fluidounce,  will 
filter  many  ounces  of  certain  liquids  in  an  hour. 

When  paper  filters  are  of  large  dimensions,  or  used  for  fluids  which 
soften  the  texture  of  the  paper,  or  for  collecting  heavy  powders  or 
metallic  precipitates,  they  may  be  supported  on  linen  or  cotton  filters 


PILTBATION.  101 

of  similar  shape.  This  is  best  done  by  folding  the  cloth  with  the 
paper,  and  in  the  same  way  as  would  be  done  with  doubled  paper, 
observing  to  place  them  in  the  funnel  so  as  to  be  in  perfect  contact 
toward  the  bottom. 

A  newly-invented  filter  of  E.  Waters,  Troy,  New  York,  consists  of 
a  circular  sheet  of  paper  of  double  thickness,  composed  of  loose  cotton 
and  woollen  fibre,  and  contains  a  piece  of  lace  about  four  inches  square 
covering  the  point  of  the  filter;  this  is  introduced  between  the  sheets 
when  they  are  "  couched,"  so  that  the  pulp  unites  through  the  meshes 
of  the  lace,  and  thus  effectually  overcomes  the  difficulty  of  breaking. 

A  process  discovered  by  the  inventor  obviates  the  liability  to  break 
at  the  point  by  being  folded,  a  difficulty  which  is  increased  in  propor- 
tion to  the  thickness  of  the  paper.  From  the  limited  trial  I  have  as 
yet  given  them,  I  believe  the  invention  to  be  an  improvement. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  large  quantities  may  be  passed  through  felt  hat 
bodies,  which  are  to  be  bad  in  the  large  cities  generally,  or  through 
bags  of  Canton  flannel,  which  are  usually  made  about  twelve  or  fifteen 
inches  in  diameter  and  from  four  to  eight  feet  long.  These  may  be 
inclosed  in  bottomless  casings  or  bags  of  coarse  canvas,  about  five  to 
eight  inches  in  diameter,  for  the  purpose  of  condensing  a  great  extent 
of  filtering  surface  into  the  smallest  possible  space.  Several  of  these 
bags  secured  on  the  inside  to  the  bottom  of  a  tinned  cistern  are  in- 
closed in  a  closet  with  suitable  arrangements  for  maintaining  a  slightly 
elevated  temperature,  though  this  is  not  always  desirable,  and  the  oil  is 
introduced  from  above,  and  collected  as  it  passes  from  the  filter.  For 
further  particulars  on  the  filtration  of  oils,  &c.,  see  Cooley^a  Oyclopcedia 
of  Practical  BeceipU^  London,  1856. 

In  filtering  very  volatile  liquids,  particularly  in  hot  weather,  some 
contrivance  must  be  resorted  to  to  prevent  evaporation  from  the  wide 
surface  exposed,  while,  at  the  same  time,  the  escape  of  air  from  the 
receiving  vessel  must  be  provided  for.  The  drawing  here  given  (Fig. 
108),  from  Mohr  &  Bedwood,  represents  an  arrangement  of  the  kind. 
The  glass  funnel  is  fitted  by  a  cork  into  the  receiving  vessel ;  its  top 
is  ground  to  a  smooth  surface,  on  which  is  laid  a  plate  of  glass,  c  ;  a 
little  simple  cerate  will  furnish  a  good  luting ;  &  is  a  very  small  glass 
tube  laid  down  the  inside  of  the  funnel  between  it  and  the  filter,  and 
so  twisted  at  its  lower  end  as  to  be  supported  in  its  place ;  this  forms 
a  connection  between  the  air  below  and  that  above  the  liquid,  without 
allowing  any  evaporation. 

The  use  of  a  guiding  rod  in  pouring  a  liquid  upon  a  filter  is  found 
a  great  convenience ;  a  glass  rod  is  well  suited  to  this  purpose.  The 
lower  extremity  is  directed  against  the  side  of  the  filter  near  the  apex, 
while  the  middle  portion  is  placed  against  the  mouth  of  the  vessel,  as 
shown  in  the  drawing;  by  this  means  the  stream  is  made  to  fall 
steadily,  and  not  with  too  great  force,  and  against  the  strongest  part 
of  the  filter;  the  liquid  being  poured,  is  also  prevented  from  running 
back  upon  the  containing  vessel,  and  thus  wasting,  a  very  annoying 
circumstance,  which  is  especially  liable  to  occur  when  the  vessel, 
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gSr-OH 


VilUr  for  rol*tile  liqaidi. 


Ponring  with  a  gniding  rod. 


whether  a  flask,  a  vial,  or  an  evaporating  dish,  is  furoisbed  with  no 
lip,  or  a  very  poor  one,  for  ponring. 

A  useful  precaution  in  pouring  liquids  from  bottles  may  be  tneQ- 
tioned  in  this  connection.  It  nearly  always  happens  that  the  last  drop 
or  two  of  the  liquid  being  poured  remains  on  the  lip  of  the  bottle, 
and  is  liable,  if  the  lip  is  ill  formed,  to  run  down  the  outside;  tbia 
may  be  obviated  by  touching  the  stopper  to  the  edge  where  the  liquid 
is  collected,  thus  transferring  this  drop  to  the  ead  of  the  stopper  pre- 
vious to  inserting  it  in  the  neck  of  the  bottle. 

Much  of  the  filtration  in  pharmacy  has  for  its  object  the  separation 
of  the  insoluble  ligneous  portions  of  vegetable  medicines,  after  they 
have  been  sufGciently  macerated.  A  practical  difficulty  in  this  case 
is  deserving  of  mention  here.  If  a  measured  portion,  say  one  pint  of 
liquid,  has  been  macerated  with  two,  four,  or  six  ounces  of  a  vegetable 
substance  for  the  purpose  of  making  a  tincture  or  infusion,  ana,  after 
the  proper  lapse  of  time,  the  whole  is  thrown  upon  a  filter,  the  clear 
liquid  that  will  pass  will  measure  as  much  less  than  a  pint  as  the 
vegetable  substance  holds  by  its  capillary  attraction.  In  order  to 
obtain  the  whole  quantity  desired,  some  have  diluted  the  filtered 
liquid  till  it  reached  precisely  the  required  measure;  but  by  the  dis- 
covery of  the  principle  of  displacement  (see  Chapter  V.),  it  is  found 
that  an  additional  portion  of  liquid,  if  presented  to  the  saturated  pow- 
der, under  favorable  circnmstances,  will  displace  the  portion  of  the 
original  menstrnum  remaining  in  its  pores.  To  secure  this  is  more 
important  from  the  fact  that  it  is  usually  most  highly  impregnated 
with  the  active  principles  of  the  plant;  and,  therefore,  in  transferring 
the  macerated  preparation  to  a  filter,  tbe  swollen  mass  of  powder 
should  be  carefully  compacted  into  the  filter,  and  after  the  liquid  baa 
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drained  off,  a  fresh  portion  of  a  similar  liquid  should  be  added  till  the 
preparation  measures  the  quantity  originally  intended. 


The  Medicated  Watebs. 

Closely  resembling  the  solutions  proper,  are  the  medicated  waters. 
— AqucR  MedicatcBj  U,  S.  P. 

These  are  generally  solutions  in  water  of  the  essential  oils,  made  by 
triturating  the  latter  with  a  third  substance  (carbonate  of  magnesia, 
usually),  which,  either  by  dividing  them  mechanically,  and  thus  pre- 
senting them  to  the  water  under  favorable  circumstances,  or  by  a 
chemical  union  with  them,  renders  them  soluble  to  a  limited  extent, 
and  imparts  their  sensible  properties  to  the  medicated  waters  thus 
formed. 

The  same  result  is  obtained  by  mixing  the  fresh  herb  with  a  quan- 
tity of  water  in  an  apparatus  for  distillation,  and  allowing  them  to 
remain  in  contact  until  the  water  has,  to  a  certain  extent,  dissolved  out 
the  essential  oil,  extractive  matter,  coloring  principle,  &c.;  and  then, 
by  the  application  of  heat,  volatilizing  the  water  and  the  essential  oil, 
and  collecting  them  in  a  refrigerated  receiver.  If  the  oil  is  in  excess, 
it  will  be  found  on  standing  to  collect  on  the  surface  of  the  liquid  in 
the  receiver,  but  a  certain  amount  is  retained  in  solution  by  the  water, 
imparting  to  it  the  fragrance  peculiar  to  the  herb  employed.  (See 
Chapter  on  Distillaiton,) 

A  third  method  of  preparing  medicated  waters  is  to  impregnate 
pure  water,  generally  refrigerated,  with  gases,  either  by  the  aid  of 
pressure  or  by  simple  absorption.  Some  of  those  prepared  in  this 
way  are  usually  classified  as  chemical  preparations. 

In  the  tabular  view  appended,  the  officinal  medicated  waters  are 
classified  according  to  the  methods  of  preparing  them : — 

AQU-fi  Medicate. 

(Unoffioinal  in  Italics.) 

FiBST  Class. — By  trituration  with  an  insoluble  substance  which  is  after- 
wards separated  by  filtration. 


Ofldaal  BAine. 

Proportions. 

Comp. 

Dose. 

Aqua  campbone,        Camphor  5j»  Carb 

.  magnes. 

3ij  to  0j=3  grains  to  fgj 

f^ss. 

*'     amjgdale  amarae, 

Oil  ntxvj, 

do. 

5j  to  Oij=l  drop  to  f^j 

GJ. 

"     cinDamomi, 

Oil  n^XYJ, 

do. 

3j  to  0js=2  drops  to  fjj 

m- 

"     fcBnicnli, 

do. 

do. 

do.                do. 

do. 

M     mentbe  pip., 

do. 

do. 

do.               do. 

do. 

"            "      virid., 

do. 

do. 

do.               do. 

do. 

Aqua  aniiif 

do. 

do. 

do.                do. 

do. 

Second  Class. — By  distillation. 

Aqua  rose,  Rose  petals  IbJ  to  OJ  Vehicle  for  coUjTia,  &c. 

Aqua  sambucif  Elder  flowers,  do.  do. 

*'    Jior.  aurantii,  Orange  flowers,  Sedative  adjuvant. 

"     malt  PersicKf  Peach  leaves,  do.  do. 

**     lauro-ceran,  Cherrj-laorel  leaves,  do.  do. 
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Third  Class.* — By  charging  vxiUr  with  gas. 

Aqua  aoidi  o&rbonioi,  6  parts  of  CO,  to  I  of  water. 

Liquor  cA/orinti,  Contains  twice  its  bulk  of  the  gas. 

BEMABES  ON  FIBST  CLASS. 

The  manipulation  in  preparing  those  of  the  first  class  is  quite  sim- 
ple, and,  except  in  the  case  of  camphor  water,  is  precisely  uniform. 
The  carbonate  of  magnesia  is  i*emoved  by  filtration,  and  only  serves 
the  purpose  of  dividing  the  oil  and  rendering  it  more  soluble  in  the 
water.  It  may  be  substituted  by  prepared  chalk,  powdered  silica,  or 
some  other  insoluble  substance  in  very  fine  powder. 

In  making  campfior  watery  the  chief  point  to  be  observed  is  to 
secure  the  complete  division  of  the  camphor ;  this  is  accomplished  by 
triturating  it  with  alcohol,  which  brings  it  into  a  pasty  mass ;  this 
mass  must  now  be  brought  completely  between  the  triturating  surfaces 
of  the  pestle  and  mortar,  for  if  any  portion  escapes  it  will  be  lumpy 
and  granular,  and  not  in  a  favorable  condition  for  solution.  The  car- 
bonate of  magnesia  may  be  triturated  with  the  moist  camphor  before 
it  has  passed  into  the  condition  of  a  powder,  and  after  thorough 
incorporation  the  whole  may  be  passed  through  a  fine  sieve ;  the  water 
is  then  gradually  added.  The  undissolved  carbonate  and  camphor 
should  be  thrown  on  the  filter  with  the  first  portion  of  the  liquid,  so 
that  it  may  be  percolated  by  the  liquid  during  its  filtration. 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  of  the  first  class  are  very  convenient;  but  where  the 
one  required  is  not  at  hand,  it  may  be  substituted  by  dropping  the 
essential  oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  containing 
gum,  upon  the  powdered  gum,  and  triturating  with  a  sufficient  quan- 
tity of  water.  The  proportion  of  the  oil  used,  as  shown  in  the  table, 
is  in  all  cases,  excepting  that  of  the  bitter  almond  water,  one  minim 
(which  is  frequently  substituted  by  two  drops)  of  the  oil  to  one  fluid- 
ounce  of  the  liquid. 

BEMABES  ON  SECOND  CLASS. 

BosEWATEB  is  the  only  medicated  water  directed  by  the  PAar- 
macopceia  to  be  made  by  distillation.  This  is  very  much  employed  in 
prescription  for  the  preparation  of  solutions  of  nitrate  of  silver,  as  a 
substitute  for  distilled  water.  It  is  liable  to  undergo  a  change,  de- 
positing a  sediment,  and  becoming  quite  sour  if  long  kept,  especially 
in  warm  weather.  On  this  account,  and  in  consequence  of  the  greater 
facility  and  cheapness  of  the  process,  some  pharmaceutists  make  rose- 
water  in  the  same  way  as  the  other  medicated  waters,  by  triturating 
the  oil  or  attar  of  rose  with  magnesia,  and  then  with  water,  and  after- 
wards filtering.  The  proportions  usually  employed  are  four  drops  of 
the  oil  to  a  pint  of  water ;  when  made  in  this  way,  however,  it  is  not 

'  For  liquor  ammonia,  and  other  medicated  waters  not  classified  under  this  head, 
see  Part  IV. 
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SO  well  adapted  to  the  uses  above  mentioned,  though  suitable  for 
flavoring  pastry,  &c. 

The  Distilled  Water  of  Elder  Flowers  is  a  very  delicate  vehi- 
cle for  saline  substances  in  solution  for  collyria.  It  is  much  used  in 
Europe,  but  is  seldom  kept  by  our  pharmaceutists,  rose-water  being 
used  for  the  same  purpose  to  its  exclusion. 

Orange-flower  Water. — A  well  known  and  delightful  perfume, 
imported  from  France  and  Italy,  and  obtained  by  distillation  from  the 
flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most  agreeable  of 
flavors  for  medicinal  preparations,  though,  until  recently,  confined 
almost  entirely  to  the  purposes  of  the  perfumer.  Its  sedative  effects, 
which  are  not  generally  known  in  this  country,  and  not  noticed  in 
our  works  on  materia  medica,  adapt  it  especially  to  use  in  nervous 
affections.  In  doses  of  a  tablespoonful  it  is  found  to  allay  nervous 
irritability  and  produce  refreshing  sleep. 

Peach  Water,  which  is  chiefly  used  as  a  flavor  in  cooking,  is  made 
by  a  similar  process  from  the  leaves  of  the  mali  PersicOy  peach-tree. 
It  is  generally  substituted  by  the  officinal  aqua  amygdalce  amarce. 

Cherry-laurel  Water,  officinal  in  the  Edinburgh  and  Dublin 
Pharmacoposiay  is  directed  to  be  made  by  distilling  one  pound  of  fresh 
bruised  leaves  of  cherry-laurel  with  water  till  one  pint  (Imperial  mea- 
sure) of  the  distilled  water  is  obtained.  To  this  the  Edinburgh  Col- 
lege directs  the  addition  of  an  ounce  of  comp.  spt.  of  lavender,  to 
distinguish  it  in  color  from  common  water.  This  preparation  is 
reoently  much  prescribed,  especially  by  German  practitioners,  in  doses 
of  thirty  minims  to  a  fluidrachm,  as  a  sedative  narcotic.  It  contains 
a  varying  pro|X)rtion  of  hydrocyanic  acid,  and  deteriorates  very  much 
by  keeping.  In  view  of  this  fact,  I  have  recently  adopted  the  follow- 
ing recipe  for  its  artificial  preparation,  suggested  by  Dr.  W.  H.  Pile : — 

Take  of  Diluted  hydrocyanic  acid,  U,  S,  P.,  f3j ; 
Ess.  oil  of  bitter  almonds,    .        .    ^\\}  ; 

Alcohol, ^iij; 

Water, fsiiss. — M. 

The  distilled  water  of  wild-cherry  tree  leaves  has  been  recommended 
as  a  substitute  for  cherry-laurel  water. 

REMARKS  ON  THIRD  CLASS. 

The  medicated  waters  of  this  class  seem  to  belong  properly  to  the 
chemical  preparations,  with  liquor  ammonias,  &c. ;  but,  in  the  Phar- 
maeojHxiaSy  carbonic-acid  water  and  chlorine  water  are  exceptions,  and 
plac^  among  aqusd  medicatad. 

Carbonio-aoid  Water  is  frequently,  though  incorrectly,  called 
sodawatef;  its  proper  synonym  is  mineral  water.  In  most  large 
cities,  the  manufacture  of  this  is  a  separate  branch  of  business,  and  it 


106     ON   SOLUTION,  FILTRATION,  AND   MEDICATED   WATERS. 

is  purchased  by  the  apothecary  in  copper  fountains  lined  with  tin 
holding  about  fifleen  gallons.  The  chief  impurities  to  which  it  is 
liable  are  the  carbonates  of  copper  and  lead,  derived  from  the  fountain 
and  pipe  from  which  it  is  drawn.  These,  particularly  the  former, 
render  carbonic-acid  water  not  only  worthless,  but  absolutely  inju- 
rious ;  they  may  be  detected  by  the  metallic  taste  they  impart  to  it, 
by  the  addition  of  ammonia,  which  gives  a  blue  tint  to  the  salts  of 
copper,  and  by  the  ferrocyanide  of  potassium,  which  gives  a  garnet- 
colored  precipitate,  if  copper  is  present.  Iodide  of  potassium  indicates 
the  presence  of  lead  by  a  yellow  precipitate. 

The  chief  use  of  carbonic-acid  water  in  prescription  is  for  dissolving 
saline  substances  in  making  aperient  and  antacid  draughts,  for  sus- 
pending magnesia,  for  making  solutions  of  citrate  of  potassa,  and  occa- 
sionally by  itself  as  a  grateful  drink  to  allay  thirst  and  lessen  nausea. 
As  a  vehicle  for  magnesia  or  saline  cathartics,  eight  fluidounces  are 
usually  prescribed,  to  be  taken  at  once,  or  in  divided  portions  fre- 
quently repeated.  It  parts  with  the  gas  upon  exposure,  and  should, 
therefore,  be  used  as  soon  as  possible  after  the  cork  has  been  drawn. 
Sometimes,  when  prescribed  in  small  doses,  it  is  dispensed  in  one- 
ounce  or  two  ounce  vials,  the  contents  of  each  being  taken  separately, 
while  cold  and  in  a  state  of  effervescence,  preferably,  directly  from  the 
mouth  of  the  vial. 

Many  pharmaceutists  use  expensive  apparatus  for  the  preparation 
of  this  article  as  a  beverage,  and  the  number  of  those  in  use  has  greatly 
increased  during  several  years  past.  In  the  first  edition  of  this  work 
two  of  these  were  figured,  but  as  they  are  generally  described  in  the 
circulars  of  the  makers,  which  are  accessible  to  all  who  wish  to  ac- 
quaint themselves  with  their  relative  advantages  and  price,  I  omit 
them  here  and  insert  the  following  convenient  form  of  apparatus. 

Fig.  110  represents  a  French  gasogtne,  such  as  are  imported  of 
various  sizes,  from  one  quart  to  five  gallons  capacity. 

This  is  a  strong  glass  vessel  consisting  of  two  bulbs  joined  together 
at  their  point  of  union  by  a  tube  of  about  half  an  inch  bore  extending 
into  the  upper  one  to  near  the  top.  The  upper  bulb  is  surmounted 
by  a  metallic  cap,  on  to  which  is  screwed  a  draught  pipe  with  a  valve, 
opened  by  pressing  with  the  thumb  upon  the  button  at  the  upper 
extremity  of  a  rod ;  attached  to  this  draught  pipe  is  a  long  glass 
tube  of  small  diameter,  passing  through  the  larger  tube,  occupying  the 
central  space,  to  near  the  bottom  of  the  apparatus.  The  object  of  this 
mode  of  construction  is  to  permit  the  charging  of  water  placed  in  the 
lower  bulb,  with  gas,  generated  from  carbonated  alkali  and  acid  placed 
in  the  upper  bulb,  without  contaminating  the  water  with  the  salts. 

Fig.  Ill  shows  the  mode  of  filling  the  lower  bulb  with  water  by  a 
long  funnel,  e,  extending  through  the  cap  and  neck  of  the  apparatus, 
rf,  into  the  large  tube,/;  this  obviously  prevents  any  portion  of  water 
escaping  into  the  upper  bulb;  the  lower  bulb  is  designed  to  be  filled 
in  this  way  about  three-fourths  full  of  cold  water. 

Fig.  112  illustrates  the  ingenious  arrangement  for  introducing  the 
bicarb,  soda  and  'tartaric  acid  (one  of  which  should  be  in  crystals  par- 
tially powdered)  into  the  upper  bulb;  a   is  a  rod  with  a  metallic 
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cone,  b,  of  a  diameter  greater  than  the  glass  tube,  /,  and  a  leather 
vuher,  c,  which  la  thrust  into  the  tube  and  completely  closes  it.  The 
wide-mouth  fuDuel,  e,  is  introduced  into  the  cap  and  neck  of  the  appa- 
ratas,  and  the  dry  salts,  mixed,  thrown  into  it;  these,  falling  over  the 
oooe,  b,  lodge  in  the  upper  bulb ;  tbe  rod  and  funnel  are  now  removed 
aod  the  draught  pipe  screwed  on. 

By  tilting  the  apparatus,  some  of  the  water  runs  through  the  larger 
tabe  into  the  upper  bulb,  and  starts  tbe  mixed  powders  to  combining; 
a  brisk  evolntion  of  carbonic  acid  ensues,  and,  by  shaking,  its  absorp- 
tion by  the  water  is  facilitated.  By  opening  tbe  valve  in  the  draught 
pipe,  the  charged  water,  by  its  own  elasticity  and  the  pressure  of  the 
excess  of  gas,  is  driven  up  the  narrow  tube  and  through  the  valve, 
and  escapes.  The  object  of  the  wire  coating  is  to  protect  from  injury 
in  case  of  explosion,  a  purpose  it  out  imperfectly  fills. 

The  water  introduced  may  be  flavored  with  syrup,  or  it  may  be 
drawn  into  a  glass  containing  tbe  flavoring  ingredient.  The  absorp- 
tion of  the  gas  is  greatly  facilitated  by  the  refrigeration  of  the  water, 
and  by  frequently  shaking  it  up. 

This  apparatus  may  serve  the  purpose  of  pharmaceutists  who  do  not 
denre  to  aispense  carbonic-acid  water  as  a  beverage.  It  is  a  luxury 
for  family  use,  and  should  be  more  generally  introduced.  They  are 
■old  for  six  dollars  and  upwards. 
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Mineral  water  coolers  and  syrup  holders  are  necessary  to  all  wbo 
dispense  this  beverage.  One  of  the  best  forms  of  cooler  consists  of 
a  coil  of  half  inch  pipe  disposed  around  the  inside  of  a  circalar  cedar 
tub  placed  under  the  counter ;  the  piipe  is  terminated  by  a  small  air- 
chamber,  in  which  any  excess  of  the  gas  is  allowed  to  collect,  so  as  to 
be  drawn  off  by  a  screw ;  this  appendage  may  be  omitted  where  the 
bore  of  the  pipe  exceeds  J  of  an  inch,  and  where  it  is  not  very  long. 
The  size  of  the  tub  and  length  of  the  pipe  may  be  regulated  by  cir- 
cumstances; where  the  demand  for  the  water  is  constant  in  hot 
weather,  the  tub  should  hold  half  a  bushel  of  ice,  and  the  pipe  be  at 
least  fifty  feet  in  length.  An  objection  to  this  arrangement  is  found 
in  the  fact  that  the  portion  of  the  pipe  between  the  top  of  the  tub  and 
the  end  of  the  draught  pipe  is  not  kept  cold,  and  the  water  it  contains 
and  the  first  which  passes  through  it  are  invariably  drawn  off  first 
into  the  glass.  This  is  obviated  by  the  construction  of  a'cooler  upon 
the  counter,  which  may  or  may  not  supersede  the  necessity  of  the 
cooler  just  described. 

The  cooler  for  the  counter  may  combine  an  ornamental  vase  and 
draught  pipe  with  the  advantage  of  a  coil  surrounded  by  ice,  an 
arrangement  now  very  generally  adopted.  Connected  with  this,  the 
cooling  of  the  syrups,  also,  is  a  desideratum,  and  I  have  recently  con- 
trived a  vase,  which  consists  of  a  central,  oval  cylinder  of  galvanized 
iron,  closed  at  the  lower  end,  and  containing  a  coil  of  block-tin  pipe 
thirty  feet  long,  which  is  coupled  on  to  a  lead  pipe  communicating 
with  the  copper  fountain  underneath,  and  is  terminated  by  a  draught 
pipe  in  the  side  of  the  vase;  this  central  cylinder  holds  about  half  a 
peck  of  broken  ice ;  outside  of  this,  and  fitting  closely  against  it,  are 
eight  syrup  cans  with  a  plated  faucet  at  the  base  of  each,  arranged 
as  closely  as  possible  to  admit  of  their  being  conveniently  used,  and 
all  proceeding  from  the  part  of  the  vase  facing  behind  the  counter. 
This  ice  cylinder  and  series  of  cans  form  a  perfect  circle  with  straight 
sides,  and  over  the  whole  a  tin  casing  fits  accurately,  having  the  proper 
external  contour  to  form  a  graceful  vase,  and  the  intervening  space 
bet  ween  this  and  the  inside  cylinders  being  occupied  by  an  air-chamber, 
which  furnishes  a  non-conducting  medium  between  the  ice  and  the 
external  warmth.  In  order  to  have  the  syrup  cans  movable  for  the 
purpose  of  repairs,  the  faucets  are  all  on  a  line  corresponding  with 
the  floor  of  the  vase,  ^nd  the  external  casing  has  scollops  cut  out  at 
its  base  corresponding  with  these  and  the  draught  pipe,  so  that  the 
whole  fits  accurately  together,  and  may  be  taken  apart  at  pleasure. 

This  apparatus  is  well  adapted  to  an  establishment  where  the  sale 
is  limited  or  the  supply  of  ice  small.  The  number  of  syrups  it  con- 
tains being  limited,  a  further  assortment  requires  to  be  kept  in  bottles, 
or  in  a  separate  syrup  cooler. 

The  principle  of  this  cooler  is  carried  out  on  a  much  larger  scale 
by  0.  S.  Hubbell,  of  Philadelphia,  in  a  cooler  of  2 J  feet  in  diameter 
on  top  of  his  counter,  which,  being  so  well  protected  by  a  layer  of  two 
inches  of  non-conducting  material,  and  holding  so  large  a  quantity  of 
ice,  requires  replenishing  only  once  in  several  days,  except  in  the 
hottest  weather;  this  has  12  syrup  cans  of  one  gallon  each,  enough 
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for  a  full  assortmeDt  of  syraps,  and,  except  for  its  inconvenient  size, 
leaves  nothing  to  desire. 

The  inconvenience  in  drawing  syrups  from  a  faucet,  of  a  drop  col- 
lecting at  the  tip  of  the  pipe  after  it  has  been  shut  off  is  obviated  by 
an  invention  of  Isaac  S.  Williams,  of  Philadelphia,  by  which  a  flat 
disk  of  metal  moves  with  the  lever  and  closes  tne  end  of  the  pipe  as 
soon  as  the  flow  is  stopped ;  by  this  contrivance  the  intrusion  of  flies 
and  ants  into  the  &ucet  is  guarded  against. 

ARTinciAL  Saratoga  Water  may  be  made  as  follows  :— 
Mix  Chloride  of  sodium 3j. 


f5ij. 

3j. 

f5ss. 
f5ss. 
Oiss. 


''  magnesia,  solution^ 

Bicarbonate  of  soda    . 
Sk>lution  of  iodine  (Lugol's) 
Tincture  of  chloride  of  iron 
Carbonic-aoid  water    . 
Filter.    Into  a  Oj  tumbler  introduce  f  §j  of  the  mixture,  fill  it 
up  with  carbonic-acid  water,  and  drink  immediately. 

Chlorine  Water,  which  is  officinal  in  the  Dublin  and  Edinburgh 
Pharmacopoeias^  and  in  the  appendix  to  the  London,  is  made  by  con- 
necting a  retort  adapted  to  generating  chlorine  gas  to  a  vessel  con- 
taining half  a  pint  of  pure  water,  and  mixing  in  the  retort — 

Hydrochloric  acid        ....    A  fluidounce. 
Binoxide  of  manganese        .  .    Two  drachms. 

The  chlorine  which  is  evolved  is  absorbed  by  the  water.  This 
preparation  should  be  made  fresh  when  needed ;  it  is  used  chiefly  as 
an  antiseptic,  and  resembles  our  officinal  liquor  sodce  chlorinatce,  though 
stronger.    It  is  also  employed  in  testing  quinia  and  morphia. 


CHAPTER    IV. 

ON  MACERATION  AND  THE  INFUSIONS. 

The  kind  of  solution  spoken  of  heretofore  is  quite  simple,  and  in 
most  cases  easily  accomplished ;  but  substances  which  are  soluble  only 
to  a  limited  extent,  or  are  composed  of  proximate  principles  associated 
mechanically,  some  ot  which  are  much  more  soluble  than  others,  a» 
the  bark,  leaves,  wood,  &c.,  of  plants,  require  different  and  less  ready 
modes  of  treatment 

The  first  thing  to  be  done  is  to  reduce  the  dru^  to  a  more  or  less 
fine  powder,  or  to  bruise  it,  after  which  the  liquid,  which  in  this  case 
is  called  the  menstruum,  is  brought  into  contact  with  it. 

■  CommezoiAl  mniiatto  Mid  Mtnrated  with  magnesia. 
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When  tbe  quantity  of  the  medicinal  agent  is  small  in  compariaon 
with  the  menstrauni,  as  in  mottt  of  the  infusions,  and  where  rapidity 
19  not  an  object,  the  process  of  maceration  is  chiefly  resorted  to. 

This  is  accomplished  in  a  covered  qaeensware  vessel,  a  common 
pitcher  or  bowl,  for  instance,  or  sometimes  in  a  tin  cup  or  measare, 
care  being  taken  in  the  case  of  astringent  infasions  to  avoid  the  nse  of 
a  defective  tin  or  an  iron  vessel.  Ma- 
ceration consists  in  pouring  the  liquid 
upon  the  medicinal  anbstance  pre* 
Tiously  bruised  or  coarsely  powdered, 
and  allowing  it  to  stand  for  a  greater 
or  less  period  of  time,  according  to 
circumstances.  The  longest  period 
directed  in  the  Pharmacopana  for  in- 
fusions is  twenty- four  hours,  as  in  the 
case  of  infusion  of  wild  cherry ;  the 
shortest,  ten  minutes,  as  in  the  case  of 
infusion  of  chamomile.  In  preparing 
tinctures,  wines,  vinegars,  &o^  seven 
or  fourteen  days  are  generally  pre- 
scribed. 

Infusions  are  conveniently  pre- 
pared in  a  vessel  made  for  the  pur- 
pose, here  iigured,  called  AIsop's  infa- 
sion  mug,  which  contains  a  perforated 
diaphragm,  b,  near  the  top,  on  which 
the  substance  to  be  macerated  is 
placed ;  the  liquid  ia  introduced  so  as  barely  to  cover  this,  reaching, 
perhaps,  to  the  line  e;  a  circulation  is  thus  induced  and  continued  in 
the  liquid  by  which  the  least  impregnated  portions  are  brought  con- 
stantly in  contact  with  the  drug,  ana  the  most  completely  satarated 
portion,  by  its  greater  specific  gravity,  sinks  to  the  bottom. 

Squire's  InfiisRn  Pot  is  an  improvement  on  AIsop's ;  it  is  a  very 
neat  pharmaceutical  implement  adapted  to  making  the  galenical  liquid 
preparations  generally.  In  Fig.  114,  we  hare  a  section,  H  and  D, 
being  two  cupshaped  perforated  diaphragms,  either  of  which  may  be 

ng.  114. 


Section  of  Alaop'i  infiuioD  nag- 


BfodsB  of  Sqair*'*  ishdim  p«t. 
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i  at  pleasure.  The  vessel  must  be  of  such  capacity  that  tfae  eub- 
staace  placed  on  the  diaphragm  shall  be  under  the  surrace  of  tbe 
liquid  when  properly  tilled.  N.  Spencer  Tbomaa,  of  Philadelphia, 
manufactures  a  good  stoneware  imitation  of  this  apparatus.  A  modifi- 
CAlion  of  this  is  used  in  some  large  establish menta  for  the  preparation 
of  tinolures;  it  has  many  advantages  over  ordinary  apparatus  for 
maceration,  and  is  not  unlike  displacement  in  the  beauty  and  eEB- 
ciency  of  the  preparations  made  in  it, 

In  preparing  large  quantities  of  tinctures  or  infusiona  by  mace- 
ration, there  is  considerable  loss  of  the  saturated  liquid,  unle!<s  a 
suitable  press  is  used  to  obtain  the  last  portions.  The  pattern  here 
figured,  which  is  sold  by  Bullock  k  Crenshaw,  of  Philadelphia,  price 
?10,  is  among  the  beat  in  the  market. 


Fig.  115. 


mm^ 


It  IS  substantial,  and  permits  the  application  of  considerable  force. 
The  frame  is  oak,  3}  inches  square.  The  hopper  is  made  of  strong 
oak  pieces  separated  ^  inch  from  each  other — the  pieces  are  firmly 
beld  together  by  two  broad  iron  bands,  through  which  a  screw  passes 
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into  each  piece,  securiDg  it  in  its  place.  The  hopper  is  11  inches  high, 
and  8  incnes  in  diameter,  having  a  capacity  of  3  gallons — it  stands 
upon  a  circular  base  of  oak,  which  is  grooved  to  receive  and  collect 
the  expressed  liquid,  and  has  a  lip  to  discharge  it.  The  screw  is  iron, 
with  square  thread,  1^  inch  diameter,  and  passes  through  a  heavy  iron 
casting.  Both  the  iron  head-piece  and  the  support  for  the  hopper 
are  let  into  the  oak  uprights,  and  secured  by  heavy  iron  bolts. 

In  using  the  Press,  a  press  bag,  having  about  the  diameter  of  the 
hopper,  should  be  used — the  bag  should  be  made  of  strong  canvas  of 
an  open  texture ;  or  the  hopper  may  be  lined  with  clean  straw,  after 
the  manner  of  the  Cider  Press.  The  hopper  being  open  at  both  ends, 
and  movable,  is  readily  cleared  of  its  contents  and  cleansed.  Jenk's 
Kitchen  Press  is  a  smaller  and  cheaper  kind  sold  by  the  dealers  in 
housekeeping  articles,  at  prices  varying  from  $1  75  for  five  inch 
cylinders  to  $3  for  eight  inch  cylinders. 

Digestion  differs  from  maceration  in  being  confined  to  elevated 
temperatures,  yet  below  the  boiling  point  of  the  menstruum ;  as  the 
term  is  generally  employed,  it  means  maceration,  with  continued 
application  of  heat,  and  is  synonymous  with  simmering. 

The  term  infusion  includes  both  maceration  in  its  more  limited  sense 
and  digestion.  It  is  often  applied  to  the  ordinary  mode  of  making 
infusions,  which  is  to  pour  tne  hot  liquid  on  the  bruised  drug,  and 
allow  it  to  remain  until  cooL  In  a  recipe  worded  with  due  regard  to 
accuracy,  if  we  are  directed  to  macerate  for  any  given  time,  we  know 
that  coid  infusion  is  intended;  if  to  digest^  we  understand  that  hot 
infusion  is  desired. 

In  making  tinctures,  digestion,  though  seldom  directed,  is  often 
very  useful,  particularly  where  rapidity  is  an  object,  and  where  we 
wish  to  form  a  very  concentrated  preparation. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that  hot 
water  has  the  property  of  dissolving  the  starch,  and  cold  water  the 
vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive,  and 
other  principles  liable  to  fermentation ;  the  absence  of  any  antiseptic 
in  infusions  and  decoctions  renders  them  extremely  prone  to  undergo 
change  on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserve  these  aqueous  solutions  for  a  longer 
period  than  a  day  or  two,  they  should  be  bottled  while  hot,  the  bottle 
being  filled  completely  and  corked  tightly,  so  as  to  exclude  the  air, 
and  then  set  aside  in  a  cold  place  in  an  inverted  position.  The  addi- 
tion of  ^  to  ^  quantity  of  alcohol,  or  of  some  tincture  not  interfering 
with  the  medical  properties  of  the  infusion,  is  recommended  where 
not  objectionable.  The  officinal  compound  infusion  of  gentian  and 
infusion  of  digitalis  are  rendered  permanent  preparations  by  this 
means.  The  infusion  of  wild-cherry  bark  will  keep  for  some  days 
without  any  addition  to  it,  owing  to  the  antiseptic  influence  of  hydro- 
cyanic acid  it  contains. 

The  following  substances  should  not  be  prescribed  mixed  with  or 
dissolved  in  infusions,  being  incompatible  with  one  or  more  of  the 
proximate  principles  usually  present  in  them :  Tartrate  of  antimony 
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and  potassa,  corrosive  chloride  of  mercury,  nitrate  of  silver,  acetate 
and  subaoetate  of  lead;  in  some  cases,  the  alkalies,  lime-water,  and 
tincture  of  galls,  and,  in  the  instance  of  astringent  infusions,  the  salts 
of  iron. 

When  mixed  with  either  of  the  tinctures  made  with  strong  alcohol, 
a  resinous  precipitate  is  deposited,  and  the  mixture  if  strained  loses 
much  of  its  activity ;  the  same  is  the  fact,  to  a  less  extent,  with  many 
of  the  tinctures  made  with  diluted  alcohol. 

Many  of  the  infusions  which  are  clear  when  freshly  prepared, 
become  turbid  soon  after  by  the  deposition  of  vegetable  albumen, 
apotheme,  and  other  insoluble  principles;  these  precipitates  are  likely 
to  carry  down  with  them  a  portion  of  the  active  ingredients.  The 
infusions  of  cinchona  prepar^  by  maceration  with  hot  water  do  not 
become  clear,  even  by  filtration  through  paper. 

Infusions  made  bv  maceration  may  frequently  be  poured  off  clear 
from  the  vessel  in  which  they  were  prepared,  leaving  the  dregs  in  the 
bottom ;  this,  however,  is  always  attended  with  the  loss  of  the  last 
portion  of  the  liquid;  they  may  be  strained  through  a  muslin  or 
flannel  strainer,  and,  by  using  a  little  force  in  expressing  the  dregs, 
very  nearly  the  whole  portion  of  liquid  may  be  obtained,  or  this  may 
be  done  more  satisfactorily,  by  displacement,  in  filtering  them. 

This  class  of  medicinal  preparations  is  one  of  the  least  elegant  in 
use,  and  is  mainly  confined,  in  this  country,  to  domestic  practice. 
Even  when  prescribed  by  physicians,  the  infusions  are  generally  made 
by  the  nurse  or  attendant  upon  the  sick,  rather  than  by  the  apothe- 
cary. The  infusions  of  cinchona  bark,  infusion  of  digitalis,  and  com- 
pound infusion  of  gentian,  form  the  chief  exceptions  to  this. 

The  process  of  displacement,  treated  of  in  the  next  chapter,  is^ 
applied  with  great  advantage  to  some  of  these  preparations,  and  I 
believe,  in  a  majority  of  cases,  the  substitution  of  cold  water  for  hot,. 
and  of  displacement  for  maceration  or  digestion,  would  be  found  to 
produce  a  more  elegant  and  equally  efficient  infusion,  and  one  which, 
from  containing  less  coloring  matter,  fecula,  resinous,  and  other  inert 

Erinciples,  would  keep  better,  and  be  more  acceptable  to  the  stomach. 
ome  experiments,  recently  reported,  tend  to  show  the  superiority  of 
cold  infusion  of  senna  over  that  made  by  the  officinal  process. 

When  an  infusion  is  intended  as  an  emetic  draught,  or  to  promote 
the  operation  of  emetics,  or  as  a  diaphoretic,  it  is  usually  given  while 
hot,  and,  of  course,  to  all  such  cases  the  above  remark  does  not  apply. 
Nor  is  it  equally  applicable  to  the  demulcent  infusions  of  flaxseed, 
buchu,  and  slippery  elm,  although  rtie  former  may  be  made  very  well 
with  cold  water,  and  is  then  less  oily  in  its  character. 

The  following  syllabus  is  offered  as  presenting  the  whole  officinal 
class  of  infusions,  so  that  the  student  may  conveniently  study  their 
oomposition,  proportions,  mode  of  preparation,  and  uses.. 
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SYLLABUS  OP  INFUSIONS. 

Infusa,  U.S. p. 
First  Class. — Made  with  hoiling  water  by  maceration. 

Group  I.— gj  to  Oj. 

Infnsaxn  cinchonse  flavse,  Tonio. — Better  made  with  cold  water. 

"  "  mbrse,  Tonic.  do. 

*'        casoarillai  Stimulant ;  tonic. 

"        eapatorii,  Tonic. — Given  hot  as  a  diaphoretic  and 

emetic. 

krameriffi,  Astringent. 

sarsaparilltBi  Alterative ;  diaphoretic. 

ulmi,  Demulcent. 

buchu,  Demulcent ;  diuretic. 

"        armoracise  (with  mustard-seed,  ^),  Stimulant ;  diuretic. 

''        sennse  (with  coriander,  5J)»  Cathartic. 

Gboup  II. — §ss  to  Oj. 

Infusum  angusturae.  Stimulant ;  tonic. 

"        anthemidis,  Tonic ;  emetic,  when  hot. 

"        colombffi,  Tonic. 

"        serpentaris,  Tonic. 

<*        Valerianae,  Stimulant ;  antispasmodic. 

"        capsici,  Arterial  stimulant.    Dose,  ^ss. 

"        zingiberis.  Carminative. 

**        humuli,  Tonic ;  mild  narcotic. 

-'*        spigeliae,  Anthelmintic. 

<*        catechu  comp.  (with  cinnamon,  3J),   Astringent, 
lini  comp.  (with  liquorice-root,  3ij),  Demulcent. 

Gboup  III. — Proportions  YtLfieA. 

Infusum  caryophjlli,  5iJ  to  Oj.  Stimulant, 

rhei,  do.  Cathartic, 

tabaoi,  3J  to  Oj.  Sedative  injection  in  hernia, 

digitalis,  3J  to  Oss,  -^  Tr.  cinnam.,  fgj. — Narcotic. 

Dose,  f3ij.  (Withering's.) 
ross  oompositum,  §8S  to  Oiiss,  -^  Sugar,  and  diluted  sulphuric 

acid.  —  Adjuvant  to  astrin- 
gent gargles,  &o. 
"        taraxaei,  Jij  to  Qj.  Diuretic. 

Second  Class. — Made  vnth  cold  water  by  maceration  or  percolation. 

Infusum  cinohons  comp.,  Sj  ^^  Q)>  H~  Aromat.  solph.  acid,  l^j. — 

Tonic. 
**        pruni  Virginianas,  gss  to  OJ.  Sedative ;  tonio. 

"        quassias,  3iJ  to  Oj.  Tonic. 

'*        gentianaB  comp.,  gss  to  Oj.  -^  Bitter  orange-peel,  coriander, 

dil.  alcohol. — ^Tonio. 
"        sassafrafi  medullas,  5Jto()J.  Demulcent. 

The  general  dose  of  infosions  is  f^ij,  or  a  wineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna,  com- 
pound infusion  of  flaxseed,  and  others,  in  which  a  much  larger  quantity 
may  be  taken  at  a  draught 

There  are  two  infbsions  which  it  would  be  improper  to  give  in  the 
above  general  dose ;  these  are  in/usian  of  digitalis  and  infusion  of  cap* 
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sicum ;  both  are  given  in  doses  of  a  tablespoonful  or  less.    The  chief  use 
otinfusum  of  sassafras  pith  is  as  an  external  application  to  inflamed  eyes. 
Compound  infusion  of  rose  is  said  to  be  an  excellent  addition  to  Epsom 
salts  in  solution  for  overcoming  its  bitterness. 


UNOFFICINAL  INFUSIONS. 

• 

An  immense  number  of  substances  are  frequently  prescribed  in  the 
form  of  infusion,  which  it  would  be  unnecessary  to  introduce  here;  in 
fact,  it  is  a  common  way  of  prescribing  most  of  the  vegetable  tonics 
and  alteratives.  The  following  recipes  for  compound  infusions  seem 
to  belong  in  this  place : — 

Dr.  Mettauer^s  Aperient. 

Take  of  Aloes  (soc.) 3v. 

Bicarb,  soda 3xj. 

Valerian  (contused)'      .        .        .        .    sj. 

Water Oj. 

Comp.  spirit  of  lavender        .        .        .    f5vj. 
Make  an  infusion. 
Dose. — A  tablespoonful  containing  about  9  grs.  aloes,  20  of  bicarb. 
of  soda,  and  14  of  valerian.    As  a  laxative  for  constipation,  &c. 


^  Dr.  Gerhard's  Tonic  Tea. 

Take  of  Contused  gentian  . 
"  rhubarb  . 
"  ginger 

Bicarbonate  of  soda 
Boiling  water 
Make  an  infusion. 


§ss. 

3j. 

3ij. 

3j. 

Oj. 


When  designed  to  be  preserved  for  some  time,  I  usually  add  half 
a  floidounce  of  compound  tincture  of  cardamon. 
Dose. — A  wineglassful  three  times  a  day. 

Black  Draught. 

Take  of  Senna  . 

Sulphate  of  magnesia 
Manna 
Fennel-seed  . 
Boiling  water 

Macerate  in  a  covered  vessel  till  the  liquid  cools. 
Doss. — One>third,  to  be  repeated  every  four  or  five  hours  till  it 
operates. 

PhysicVs  Medicated  Lye,  or  Alkaline  Solution. 


Jss. 

Sj. 

5j. 
f5viij. 


Take  of  Hickory  ashes  . 
Soot 
Water 


Sviij. 

3j. 
Cong.j. 


for  twenty-four  hours  and  strain. 
Doss. — A  wineglassful.    In  dyspepsia. 

*  Some  recipes  omit  the  vftlerian. 
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ParrishJs  (Xder  Mixture. 


Take  of  Juniper  berries, 
Mustard-seed, 
Ginger,  . 
Horseradish, 
Parsley-root,  . 
Cider 


each  2  ounces. 


.    each  4  ounces. 
.    1  gallon. 

Macerate  for  a  week  and  strain,  or  make  by  displacement,  adding  a 
little  alcohol  if  designed  to  be  kept  long. 

Dose. — A  wineglassful  three  times  a  day,  increased  at  discretion. 
In  dropsy. 

iftsiura  Aloes  Cornposita, — I.  J.  Grahame. 

Becommended  as  a  substitute  for  compound  decoction  of  aloes  of 
the  British  Pharmacoposias. 

Take  of  Extract  of  liquorice J  ounce. 

Liquorice-root  in  moderately  fine  powder  IJ  ounces. 

Carbonate  of  potassa          ....  1  drachm. 
Aloes,  myrrh,  and  saffron  in  moderately  fine 

powder,  each 1^  drachms. 

Compound  tincture  of  cardamon        .        .  6|  fiuidounces. 

Distilled  water 18  fiuidounces. 

Bub  well  together  the  aloes,  myrrh,  and  carbonate  of  potassa ;  add 
the  remaining  powder,  and  mix  all  intimately.  Having  mixed  the 
water  and  compound  tincture  of  cardamon,  pour  off  this  liquid  on  the 
compound  powder,  sufficient  to  dampen  it;  pack  moderately  in  a 
suitable  displacer,  and,  having  placed  over  the  surface  a  piece  of  per- 
forated filtering  paper,  pour  on  the  remainder  of  the  liquid,  and  when 
it  has  ceased  to  pass,  add  water  sufficient  to  make  the  filtrate  measure 
in  all  twenty-four  fiuidounces.  A  clear,  rich,  reddish*brown  liquid. — 
Transactions  Md.  Col.  Phar.,  1858. 


Elixir  Clauderi 


Be. — Carbonate  of  potassa 
Aloes 
Guaiacum 
Myrrh     . 
Saffron    . 

Bhubarb  (contused) 
Water    . 

Mncorato  a  few  days  and  decant. 
l)0Hic.— A  tablespoonful. 


5j. 

3ij. 

3ij. 

3ij. 

3ij. 

5ij. 
fSxviij. 


Th()  concentrated  infusions,  of  which  several  are  in  common  use  in 
Knfflund,  properly  belong  to  the  class  of  fiuid  extracts,  and  under  that 
hoad  a  rocipo  will  be  found  for  infusum  cinchonse  spissatum,  of  the 
Umtltm  Pliannacopcsia. 
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CHAPTER   V. 

PERCOLATION,  OR  THE  DISPLACEMENT  PROCESS. 

• 

Thb  displacement  process  is  the  neatest,  most  rapid,  and  productive 
method  for  extracting  the  soluble  principles  from  vegetable  substances. 
It  is  directed  in  the  United  States  Pharmacoposia  for  preparing  a  large 
number  of  the  officinal  tinctures,  wines,  vinegars,  syrups,  fluid  extracts, 
extracts,  and  some  of  the  infusions.  It  is  frequently  coupled,  however, 
with  directions  for  the  employment  of  maceration,  so  that  a  physician 
or  pharmaceutist,  who  may  not  have  acquired  a  practical  knowledge 
of  its  details,  may  choose  the  older  and  more  familiar  process  for  their 
preparation. 

As  a  number  of  the  most  concentrated  officinal  preparations  cannot 
be  made  by  any  other  process,  and  as  this  possesses  advantages  in 
nearly  every  case,  a  knowledge  of  it  is  justly  regarded  as  indispensable 
to  the  pharmaceutist,  and  the  physician  who  may  be  called  upon  to 
practise  pharmacy. 

History. — The  process  of  displacement  has  been  employed  from  time 
immemorial  in  the  preparation  of  coffee  in  the  celebrated  Oafetiire  de 
Daubelloy.  an  instrument  much  used  in  France,  and  occasionally  in 
this  ooZtry  at  the  present  time.  It  consists  of  an  ordinary  tin  coffee- 
pot,  surmounted  by  a  movable  cylinder,  usually  varying  from  three 
to  five  or  six  inches  in  diameter,  and  from  eight  to  ten  inches  in 
length,  and  which  contains  two  perforated  diaphragms,  one  permanent 
and  soldered  on  to  the  lower  extremity  of  the  cylinder,  and  the  other 
movable,  so  as  to  be  supported  either  upon  the  top  of  the  mass  of 
coffee  in  using  the  apparatus,  or  upon  a  projection  in  a  movable 
upright  tube,  open  at  both  ends,  and  so  situated  as  to  allow  the  free 
passage  of  the  air  from  the  lower  to  the  upper  part  of  the  vessel. 

The  French  coffee  pot  is  a  displacement  apparatus  of  convenient 
construction,  and  had  been  long  celebrated  for  the  production  of  a 
clear  and  strong  coffee,  possessing  a  finer  aroma  than  that  made  by 
decoction,  but,  until  the  year  1833,  the  idea  seems  not  to  have 
occurred  of  applying  it  to  the  production  of  pharmaceutical  prepara- 
tions. This  application  is  due  to  M.  Boullay  &  Son,  French  pharma- 
ciens,  who,  by  their  admirable  and  well-conducted  experiments,  first 
demonstrated  the  adaptation  of  percolation  to  the  general  purposes 
of  the  shop  and  laboratory,  drew  the  attention  of  the  profession  to  its 
merits,  and  pointed  out  the  best  forms  of  apparatus,  and  the  best 
modes  for  using  them. 

In  1836,  an  article  by  M.  A.  Guillermond,  translated  from  the 
Journal  de  Pharmacies  was  published  in  the  American  Journal  of  Phar- 
macy^ vol.  vii.  p.  808,  and  in  1838,  the  late  Augustine  Duhamel,  a 
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scieDtific  pharmaceutist  of  Philadelphia,  published  in  the  American 
Journal  of  Pharmacy^  vol.  x.  p.  1,  his  first  commanication  upon  the 
new  process.  In  the  following  year,  in  connection  with  William 
Procter,  Jr.,  now  Professor  of  Pharmacy  in  the  Philadelphia  College  of 
Pharmacy,  he  engaged  further  attention  to  the  subject  in  an  able 
article  of  the  same  journal,  vol.  xi.  p.  189,  in  which  a  series  of  careful 
experiments  in  the  preparation  of  extracts,  tinctures,  infusions,  and 
syrups  were  detailed,  which  so  conclusively  proved  the  superiority  of 
this  over  the  ordinary  processes  in  use  that  intelligent  pharmaceutists 
generally  were  induced  to  try,  and  eventually  to  adopt  it. 

The  process  of  percolation  so  far  found  favor  with  the  committee 
having  under  care  the  decennial  revision  of  the  Pharmacopoeia  in  1840 
that  it  was  sanctioned  to  a  considerable  extent  in  the  edition  of  our 
national  standard  of  that  year.  At  the  present  time,  it  is  so  exten* 
sively  employed  in  the  preparation  of  the  Galenical  solutions  as  to  a 
great  extent  to  supersede  the  process  of  maceration. 

The  Apparatus. — In  describing  the  common  forms  of  displacement 
apparatus  or  percolators,  I  shall  confine  myself  chiefly  to  the  more 
simple  and  extemporaneous  kinds  adapted  to  the  physician's  office. 

The  common  tin  displacer  consists  of  a  cylinder  varying  in  size,  but 
at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by  a 
funnel,  the  neck  of  which  is  made  small  enough  to  insert  conveniently 
into  a  common  tincture  or  narrow-mouth  packing  bottle;  two  per- 
forated diaphragms  of  the  size  of  the  cylinder,  and  loosely  fitting  into 
it;  each  of  these  has  a  small  ring  of  wire  soldered  on  to  it  to  facilitate 
its  removal.  Sometimes  these  cylinders  are  made  larger  at  the  top, 
tapering  toward  the  lower  end,  and  there  is  an  advantage  in  this  shape 
over  straight  sides,  as  shown  in  the  drawing.  The  lower  diaphragm 
should  be  of  finely  perforated  tin  plate ;  the  finest  sold  is  not  objec- 
tionable, while  the  upper  may  be  made  of  ordinary  tinned  iron, 
pierced  with  comparatively  large  holes.  Occasionally  the  lower  dia- 
phragm is  soldered  to  a  very  small  tin  tube,  open  at  both  ends,  of 
nearly  the  length  of  the  cylinder,  near  the'top  of  which  is  a  ledge  on 
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The  diiplaoer,  with  upper  and  lower  diaphragm. 
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which  the  upper  diaphragm  is  made  to  reat,  as  iq  the  French  coffee- 
pot and  in  the  air-tight  displacer  (Fig.  123);  the  object  of  this  is  to 
allow  the  passage  of  air  from  the  lower  or  receiving  vessel  into  the 
top  of  the  cylinder. 

The  Queensware  Displacer. — This  is  the  same  as  the  above  in  shape ; 
the  material  is  considered  more  cleanly ;  it  is 

not  liable  to  corrosion  with  acid  liquids,  nor  Fig,  118.  Fig.  119. 
to  impart  a  black  color  and  metallic  taste  to  g — -,^_  x77^ 
solntioDB  of  the  vegetable  astringents.  f       ''IH      f'.'.-y.'''}\ 

The  Oommon  Funnel. — This  may  be  employ-  I  fH  vv  :".*-'■'•/ 
ed  for  displacement,  by  inserting  a  plug  of  [  fl  NrVli^y 
carded  cotton  or  of  fine  sponge  into  the  neclr,  [  .fl  x^/^7C>\ 
and  by  using  a  piece  of  perforated  paper,  or  I  flj  I^M^i^ 
some  thin  cotton  cloth,  or  other  fabric  for  tiie  ^^^r  vV-'-^M^ 
npper  diaphragm.  Ji^B  'i^i^^Sy 

Since   the   first  edition  of  this   work  was  ^ 

written,  I  have  had  occasion  to  try  numerous  Pomeiun  diapiwer,  iriih  two 
experiments  in  displacement,  and  have  found  ^   '*"*■ 

DDexpected  advantages  from  the  use  of  the  common  funnel.  The 
BweUing  of  the  solid  contents  of  the  displacer  during  the  progress  of 
its  saturation  with  the  menstruum  frequently  almost  arrests  the 
paasage  of  the  liquid  when  the  common  form  of  cylinder  is  used ;  but 
in  an  ordinary  funnel  the  lateral  pressure  is  forced  into  an  upward 
direction,  owing  to  the  tapering  direction  of  the  sides  of  the  funnel, 
and  while  the  mass  is  rendered  sufhciently  compact,  it  is  not  so  com- 
pressed as  to  interfere  with  the  regular  operation  of  capillary  attrac- 
Uoa  and  the  displacement  resulting  from  the  pressure  of  the  super- 
incumbent liquid. 

Lamp-chimney  Displacers.- — No  form  of  apparatus  is  cheaper  for 
small  operations  than  ordinary  lamp-chimneys,  either  plain  (Fig.  120) 
or  with  bulb  (Fig.  121).  The  smaller  end  of  the  cliimney  is  filled 
with  a  cork  cut  so  as  to  allow  the  free  passage  of  the  liquid,  at  the 
same  time  that  it  affords  a  mechanical  support  to  the  mass,  or  covered 
with  a  piece  of  gauze,  book-muslin,  or  other  coarse  fabric,  tied  securely 
by  a  string  round  the  chimney  near  its  lower  edge,  and  a  little  carded 
cotton  being  placed  on  it,  the  under  diaphragm  is  rendered  complete; 
the  upper  one  may  be  made  of  paper,  when  necessary,  as  before 
described,  or,  where  the  diameter  is  small,  may  be  omitted. 

These,  having  no  funnel-shaped  terminations,  require  to  be  inserted 
in  a  wide-mouth  bottle;  one  which  answers  the  purpose  should  be 
selected  and  always  kept  at  hand;  a  piece  of  thick  pasteboard,  or 
other  firm  substance,  may  be  used  as  a  support  for  an  apparatus  of 
this  description  by  cutting  a  hole  in  it  of  the  required  size,  so  as  to 
suspend  it  over  a  dish,  or  by  the  aid  of  a  retort  stand  into  a  suitable 
jar  or  measure,  as  shown  in  Figs.  120  and  121.  Lamp-chimneys  with 
bulbs  are  still  more  convenient  in  this  respect. 

Fig.  123  represents  a  tin  displacer  with  a  water-joint  near  the  top 
for  covering  and  preventing  evaporation  in  making  ethereal  or  other 
very  volatile  preparations;  the  little  tube  e  serves  for  the  escape  of 
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LunpMihimDey  diiplMsr  with  goppoTte. 


the  air  from  the  lower  vessel  B,  bo  aa  to  equalize  the  atmospheric 
pressure  between  the  top  of  the  air-tight  dispiacer  and  the  reoeiving 


Rrrf  JTing  b«ttl«  tm  diipUoniMit. 


Tin  diiplaor  Cot  Tolktll*  liqnidi. 
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bottle ;  the  lower  diaphragm  a  is  soldered  on  to  the  top  of  this  tu'be, 
and  the  upper  diaphragm  rests  on  it ;  c  represents  the  gatter  into 
whioh  the  top  d  fits,  and  which,  being  filled  with  water,  constitutes  an 
air-tight  connection.  The  displacer  fits  into  the  narrow-mouth  bottle 
either  by  the  aid  of  a  cork  or  not,  as  the  case  may  require. 

Broken  Bottles. — A  portion  of  the  broken  bottles  in  a  shop  have  the 
bottom  cracked  uniformly  of^  which  is  likely  to  occur  when  hot 
liquids  are  poured  into  them ;  they  furnish  a  cylinder-shaped  vessel 
not  unlike  the  tin  displacement  apparatus  above  described ;  a  plug  of 
cotton  is  used  for  a  diaphragm,  as  in  the  case  of  the  funnel.  The 
bottoms  of  bottles  may  be  cracked  off  for  this  purpose  by  passing 
gradually  round  them  a  red-hot  rod  of  iron  in  contact  with  the  glass, 
and,  when  fractured,  removing  the  sharp  edge  by  a  file,  or  by  insert- 
ing the  bottle  in  a  shallow  vessel  of  cold  water,  so  as  to  be  immersed 
just  up  to  the  line  to  be  fractured,  and  filling  it  nearly  to  the  same 
line  with  water,  then  pouring  in  a  sufficient  quantity  of  oil  of  vitriol 
suddenly  to  raise  the  temperature  on  the  inside,  the  bottom  will 
generally  drop  out. 

I  have  recently  had  made  the  very  convenient  and  economical  glass 
displacement  funnel  (Fig.  124).  These  are  made  of  three  sizes,  the 
larger  three  and  a  half  inches  in  diameter,  and  eight  inches  in  length, 
exclusive  of  the  neck;  it  is  in  shape  like  a  broken  bottle,  but  thicker 
and  more  uniform,  and  with  a  smooth  edge  at  both  ends ;  the  neck  is 
drawn  out  with  the  view  to  inserting  it  into  a  bottle,  and  it  may  be 
conveniently  covered  with  a  suitable  piece  of  glass  when  desirable. 
No  diaphragms  accompany  the  apparatus ;  sponge,  cotton,  or  broken 
glass  is  invariably  used. 


Fig.  124. 


Fig.  125. 


GImi  difplaoer. 


Small  sjringe  pattern  dii^placer. 
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Availing  ourselves  of  the  very  cheap  and  common  prodacttoa  of 
syringes  from  glass  tubes,  which  extend  to  one  and  a  quarter  inch  in 
diameter,  and  can  be  furnished  at  a  very  low  price,  we  have  procured 
the  apparatus  represented  in  Fig.  125.  It  is  a  glass  syringe  of  the 
largest  size,  without  the  piston  or  cap.  It  can  only  be  ased  for  small 
operations,  for  which,  however,  tt  is  well  adapted.  In  treating  Spanish 
Bies  and  other  substances  with  ether,  we  have  found  it  convenient 
from  the  facility  with  which  the  top  can  be  corked  up,  preventiog 
evaporation ;  a  variety  of  preparations  may  be  conveniently  made 
with  the  syringe  pattern  displacer. 

For  reasons  that  will  more  fully  appear  when  speaking  of  the  pro- 
cess, it  is  necessary  that  the  receiving  vessel  should  be  of  each  size  as 
to  hold  precisely  the  quantity  it  is  proposed  to  make,  or  be  suitably 
graduated  to  this  quantity.  A  convenient  plan  adopted  in  the  school  ' 
of  practical  pharmacy,  where  a  variety  of  preparations  are  going  on 
at  the  same  time,  is  to  mark  upon  a  narrow  slip  of  paper  the  name 
and  quantity  of  the  preparation  about  being  made,  and  paste  this 
npon  the  receiving  vessel  before  commencing  the  process,  in  such  a 
position  that  when  the  required  quantity  has  passed  it  will  just  reach 
the  top  of  the  slip  of  paper;  if  a  graduated  measure  of  sufficient 
capacity  is  used,  the  necessity  of  this  is  obviated.  It  is  convenient  to 
a  physician  for  bis  office  purposes  to  keep  one  or  more  gradaated 
bottles,  made  by  pasting  a  slip  of  paper  longitudinally  on  the  bottles 
marked  with  a  pen  to  the  fSviij,  fSx,  fSsij,  Oj,  and  fjxi  denomina- 
tions,asshownin  thiscut;  the  paper  may  be  rendered 
Fig.  126.  impervious  to  moisture  by  collodion  or  other  var- 

nish. 

The  Process.— The  following  is  the  usual  direc- 
tion for  the  treatment  of  substances  by  displace- 
ment : — 

Saturate  the  substance  in  the  form  of  powder 
with  the  appropriate  menstruum,  and  after  macera- 
tion (if  necessary),  transfer  it  to  the  apparatus;  pack 
it  more  or  less  tightly  in  the  cylinder,  and  gradually 
add  sufficient  of  the  menstruum  to  make,  when  it 
has  passed,  the  required  quantity  of  the  preparation, 
care  being  taken  to  return  the  first  portions  of  the 
liquid  till  it  passes  clear,  and  not  faster  than  drop 
by  drop. 

Notwithstanding  the  apparent  simplicity  of  this 

manipulation,  skill  in  managing  it  is  only  attainable 

r^       by  experience,    and    hence    the    care    observable 

hoiatT  throughout  the   U.  S.  Pharmacopceia  of  1840,  and 

even   in   that   of    1650,  to   present   directions   for 

maceration  with  those  for  displacement,  thus  giving  to  the  operator  a 

choice  of  either  process,  and  also  enjoining  a  more  or  less  protracted 

maceration  previous  to  displacemAit. 

With  a  view  to  imparting  a  preliminary  knowledge  of  this  process, 
which  will  facilitate  the  attainment  of  a  practical  familiarity  with  its 
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details,  I  proceed  to  state  the  principal  facts  and  circumstances  which 
experience  has  suggested  as  important  to  be  observed. 

The  fineness  of  the  powder  must  be  regarded  by  the  nature  of  the 
substance  and  the  menstruum ;  very  porous  and  mucilaginous  sub- 
stances, as  rhubarb,  squill  and  gentian  roots,  senna,  conium,  and  buchu 
leaves,  colocynth  pulp,  &c.,  are  treated  most  conveniently,  where  an 
ordinary  displacer  with  straight  sides  is  used,  in  powder,  such  as  will 
pass  through  a  sieve  of  six  meshes  to  the  square  inch,  or  even  coarser. 
Hard  and  close-grained  drugs,  such  as  stramonium,  nux  vomica,  and 
most  other  seeds,  quassia  wood,  ginger,  serpentaria,  valerian,  and  black 
snakeroots,  and  aconite  and  matico  leaves,  should  be  in  comparatively 
fine  powder.  Water  and  diluted  acetic  acid,  as  a  general  rule,  require 
coarser  powders  than  diluted  alcohol,  and  the  latter  menstruum  coarser 
than  alcohol  and  ether.  This  circumstance  is  among  the  most  im- 
portant to  be  learned  in  connection  with  displacement.  In  no  case  is 
It  desirable  to  employ  a  coarse  powder  in  treating  drugs  with  strong 
alcohol  or  ether,  and  in  scarcely  any  where  diluted  alcohol  is  the 
menstruum.  A  sieve  of  fifly  meshes  to  the  linear  inch  answers  the 
best  purpose  in  preparing  powders  for  alcoholic  preparations,  though 
no  sieve  need  be  employed  by  those  familiar  with  the  degree  of  fine- 
ness by  observation. 

Previous  maceration^  though  directed  in  nearly  every  instance  in  the 
Pharmacopoeia^  is  not  necessary,  except  in  a  few  cases;  the  direction 
is  there  given  for  the  purpose  of  guarding  against  the  efiects  of  care- 
less manipulation,  and  it  is  an  excellent  precaution  to  insure  the 
material  being  thoroughly  permeated  by  the  fluid,  which  may  other- 
wise fail  of  taking  place,  owing  to  careless  packing,  or  to  a  too  partial 
division  of  it. 

Porous  materials,  such  as  swell  very  much  on  the  addition  of  a 
liquid,  and  some  ligneous  powders,  which  part  with  their  active  prin- 
ciples with  difficulty,  may  be  previously  moistened  and  allowed  to 
macerate  as  designated  in  the  Pharmacopoeia^  while  many  barks,  roots, 
and  leaves  may  be  introduced  in  the  state  of  dry  powders,  and  small 
portions  of  the  menstruum  being  successively  added  with  judgment 
and  care,  the  preparation  may  be  quite  as  thoroughly  made  as  by 
previous  maceration. 

One  of  the  best  criterions  by  which  to  measure  the  completeness  of 
the  process  is  its  rapidity;  if  the  addition  of  a  portion  of  the  menstruum 
is  accompanied  by  a  brisk  stream  running  from  the  lower  end  of  the 
apparatus  into  the  receiving  vessel,  the  process  of  displacement  is 
going  on  but  partially  or  not  at  all ;  it  will  then  be  necessary  either 
to  repack  it  again  or  to  cork  it  up  below,  and  allow  the  material  to 
macerate  until  it  has  fully  swelled  up,  and  the  fine  particles  have 
settled  more  completely  into  the  interstices  of  the  mass. 

If,  on  the  contrary,  the  addition  of  the  fresh  fluid  fails  to  displace 
any  portion  of  that  with  which  the  mass  has  been  saturated,  the  whole 
may  require  to  be  removed  from  the  apparatus  and  more  loosely 
packed ;  or,  as  is  sometimes .  done,  the  addition  of  a  considerable 
column  of  the  liquid,  by  its  greater  hydrostatic  pressure,  may  be 
made  to  overcome  the  difficulty ;  and  after  it  has  once  commenced  to 
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pass  slowly,  it  will  often  increase  in  rapidity  until  the  whole  of  the 
preparation  is  obtained. 

The  packing  of  the  powder  in  the  cylinder,  whether  it  be  dry  or 
previously  moistened,  is  an  important  point  in  condacting  percola* 
tion ;  in  this,  as  in  regulating  the  fineness  of  the  powder,  reference 
must  be  had  to  the  nature  of  the  substance  treated,  and  of  the  men« 
struum.  Drugs  of  a  porous  structure,  when  dry,  require  to  be  rather 
loosely  packed  to  allow  for  the  swelling  produced  on  the  addition  of 
the  liquid,  though,  if  previously  saturatea  with  the  liquid,  they  may 
be  somewhat  compressed;  hard,  ligneous  seeds  or  roots  should  be 
tightly  packed.  It  may  be  said  to  be  a  rule  in  this  case  that  the  firm- 
ness of  the  packing  should  be  inversely  as  the  solvent  and  softening 
power  of  the  liquid  upon  the  solid  under  treatment.  The  packing 
should  be  accomplished  at  intervals  during  the  filling  in  of  the  pow- 
der, so  as  to  be  uniform  throughout  the  cylinder. 

Repassing  the  first  portions  of  the  Liquid. — In  a  majority  of  cases  the 
liquid  first  passes  clouded,  portions  of  powder  sometimes  being  found 
in  the  receiving  vessel,  or  the  soluble  principles,  partially  dissolved, 
having  escaped  through  the  diaphragm.  In  these  instances,  the  liquid 
should  be  returned  into  the  cylinder  until  it  passes  perfectly  clear ;  it 
is,  also,  a  good  precaution  in  almost  every  case  where  maceration  has 
been  omitted  to  return  the  first  portions  of  the  liquid  until  they 
appear  nearly  saturated,  reserving  a  portion  to  be  added  after  the 
strength  of  the  mass  is  nearly  extracted.  In  making  the  saturated 
preparations,  such  as  tincture  of  aconite  root  and  wine  of  colchicum 
root,  this  preparation  is  especially  important,  and  the  necessity  for  its 
observance  is  increased  in  proportion  to  the  rapidity  with  which  the 
process  is  conducted,  and  to  the  quantity  of  material  to  be  exhausted. 

When  a  substance  in  sufficiently  fine  powder  has  been  macerated 
(if  necessary),  and  then  properly  packed  in  an  apparatus,  so  that,  on 
the  addition  of  the  liquid  above,  it  will  pass  drop  by  drop,  and,  the 
first  portions  being  returned,  give  a  clear  and  very  strong  preparation, 
the  last  portions  of  liquid  udll  pass  almost  destitute  of  the  soluble  prinaplea 
contained  in  the  drug.  This  is  the  clearest  indication  of  the  success 
of  the  experiment ;  it  also  proves  that,  by  displacement^  we  may  en- 
tirely obviate  the  necessity  of  any  means  of  expressing  the  last  por- 
tions of  liquid  from  a  porous  mass. 

In  making  preparations  by  displacement,  we  should  aim  by  skilful 
manipulation  to  extract  nearly  all  from  the  drug  that  is  soluble  before 
adding  the  last  few  ounces  of  the  menstruum,  which  may  be  used  to 
displace  the  last  portion  held  by  the  dregs,  and  to  dilute  the  liquid  to 
the  proper  point. 

After  maceration,  the  dregs  are  almost  always  saturated  with  the 
strongest  portion  of  the  liquid,  which  is  wasted  unless  some  means  of 
expression  are  resorted  to ;  but,  if  the  dregs  be  thrown  upon  a  filter, 
and  a  portion  of  water  or  other  convenient  liquid  be  poured  upon  it, 
the  last  drop  may  sometimes  be  displaced  without  a  resort  to  the 
troublesome  process  of  expression; 

If  the  liquid  thus  added  to  the  dregs  is  different  from  the  menstruum 
originally  employed,  and  especially  if  it  is  a  heavier  liquid,  it  is  liable 
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to  mix  with  it,  and  sometimes  results  in  injury  to  the  preparation. 
By  adding  about  one-third  less  of  the  displacing  liquid  than  the  sup- 
poseid  quantity  of  menstruum  remaining  in  the  dregs,  this  inconveni- 
ence is  generally  obviated. 

In  the  preparation  of  a  tincture  it  will  sometimes  happen  that  the 
last  portion  cannot  be  recovered  by  adding  water.  In  making  large 
quantities  of  alcoholic  extracts  or  tinctures  made  with  strong  alcohol, 
this  is  a  great  loss,  and  requires  the  use  of  a  press.  Convenient  screw- 
presses  are  made  in  the  cities,  and  sold  at  moderate  prices ;  that  shown 
on  page  1 11  is  well  adapted  to  the  object  in  view ;  it  is  a  useful  instru- 
ment to  the  pharmaceutist  in  several  processes. 

Oraham^s  Process. — Professor  Grahame,  of  the  Maryland  College  of 
Pharmacy,  has  proposed  a  modification  of  the  displacement  process, 
which  experience  has  convinced  me  is  an  improvement  on  the  fore- 
going,   it  may  be  thus  stated : — 

Beduce  the  substance  by  contusion  to  a  powder  which  will  pass 
though  a  sieve  of  forty  meshes  to  the  linear  inch  (if  of  close  texture  a 
sieve  of  sixty  meshes  is  to  be  preferred) ;  now  add  just  sufficient  of 
the  menstruum  to  dampen  the  powder  without  wholly  destroying  its 
mobility ;  this  usually  requires  about  one-fourth  as  much  menstruum 
as  of  the  powder.  Now  transfer  to  a  glass  funnel  with  a  plug  of 
cotton  in  tne  neck,  and  pack  it  with  little  or  much  pressure,  according 
to  its  tenacity  or  disposition  to  adhere  (more  firmly  when  alcohol  or 
ether  is  the  menstruum  than  when  water  is  to  be  used) ;  if  the  particles 
of  the  moistened  powder  move  freely  on  each  other,  the  packing 
should  be  with  as  much  force  as  a  glass  vessel  will  bear,  the  whole  of 
the  powder  being  introduced  at  once,  and  packed  with  a  pestle  or 
paclang-stick.  The  whole  quantity  of  the  menstruum  may  now  be 
poured  on,  or  to  the  capacity  of  the  funnel,  and  the  process  allowed 
to  proceed  to  completion,  without  in  any  case  repassing  the  first 
portions  of  the  liquid.  By  this  process,  if  carefully  followed,  very 
concentrated  solutions  are  obtained ;  indeed,  most  of  the  fluid  extracts 
may  be  completed  with  little  or  no  evaporation.' 

Of  the  Solution  of  Gum  jResins,  etc.,  in  Displacement  Apparatus, — 
Vegetable  products  of  this  class  are  usually  so  soluble  in  the  men- 
strua employed  for  their  extraction  as  to  render  it  a  matter  of  little 
importance  whether  they  are  treated  by  maceration  or  displacement. 
They  should  be  thoroughly  divided  in  order  to  expose  an  extended 
sorfaoe  to  the  action  of  the  liquid,  and,  if  displaced,  should  be  mixed 
with  an  equal  bulk  of  sand  to  facilitate  the  process ;  when  made  by 
maceration,  they  require  to  be  filtered  to  free  them  from  impurities 
suspended  in  them,  the  necessity  of  which  is  obviated  when  they  are 
treated  by  displacement.  It  has  been  stated  that  tincture  of  kino 
made  by  the  displacement  process  is  less  disposed  to  gelatinize  than 
that  made  by  maceration,  and  there  seems  little  doubt  of  this,  when 
the  macerated  article  is  allowed  to  stand  in  its  dregs. 

The  management  of  this  process  sometimes  requires  the  frequent 
attention  of  tne  manipulator  to  add  fresh  portions  of  the  menstruum 

'  See  paper  bj  the  author,  Am.  Joum.  Pharm.,  vcd.  zxxi. 
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from  time  to  time;  bat,  if  percolation  is  fairly  commenced,  the  first 
portions  having  been  returned  if  necessary,  and  coming  through 
slowly  and  clear  its  above  described,  the  following  arrangement  for 
continuous  dtsplacement  may  be  adopted : — 

A  boltlc  or  globe,  capable  of  containing  the  qnantity  of  menstruum 
necessary  to  complete  the  preparation,  is  fitted  with  a  perforated  cork, 
ID  which  is  inserted  a  glass  tube  of  such  length  sa  that,  being  inverted 
over  the  displacement  cylinder,  the  tube  will  descend  below  the  sur- 
face of  the  liquid  contained  in  it.  The  lower  end  of  the  tube  should 
have  a  short  curve  turned  on  it;  the  bottle  or  globe  being  filled  and 
arranged  in  this  manner  will  not  discharge  any  of  its  contents  into 
the  displacer  until  the  surface  of  the  liquid  contained  in  it  falls  below 
the  extremity  of  the  tube;  a  bubble  of  air  wilt  then  pass  up  into  the 
bottle,  and  a  corresponding  portion  of  the  liquid  will  descend.  In 
this  way,  the  supply  in  the  displacer  will  be  kept  up  until  the  bottle 
has  emptied  itself;  and,  if  the  quantity  of  the  liquid  has  beea  accu- 
rately estimated,  the  preparation  will  be  finished  witfaont  further 
attention. 

Instead  of  having  merely  a  straight  piece  of  tube  inserted  in  the 
mouth  of  the  bottle  from  which  the  liquid  is  supplied,  two  tubes  may 
be  used,  as  shown  in  Fig.  127.    In  this  case,  the  afflux  tube  a  is 
turned  up  at  the  end,  as  recommended  above, 
Fig.  127.  and  as  the  liquid" runs  out  here  air  esters  at  b. 

The  surface  of  the  liquid  into  which  a  is  im- 
mersed must,  however,  be  so  far  below  the 
lowest  point  of  6  as  to  enable  the  air  to  depress 
the  liquid  in  the  exterual  ascending  part  of  b, 
and  thus  to  enter  the  bottle. 

The  size  of  the  tubes  must  be  also  so  ar- 
ranged that  the  liquid  will  not  run  from  a 
unless  the  oriiice  of  the  tube  be  in  contact  with 
the  contents  of  the  filter,  so  that  (he  cohesive 
attraction  of  the  liquid  may  overcome  the  ca- 
pillary attraction. 

The  process  of  percolation  is  very  similar 
in  its  modus  operandi  to  that  of  filtration ;  both 
tioD  KDd  dupi*o«DSDt.  BPe  duo  to  capillary  attraction.  In  ordinary 
filtration,  the  capillarity  of  the  paper  causes  the 
absorption  of  a  certain  quantity  of  liquid,  but,  on  more  than  enough 
to  wet  it  being  added,  the  pressure  of  this  drives  out  the  first,  taking 
its  place,  and  so  on.  Precisely  the  same  thing  occurs  in  percolation; 
a  porous  substance  being  saturated  with  any  liquid  for  which  it  has 
an  affinity  will  yield  this  up,  if  a  portion  of  liquid  be  poured  on  above, 
from  the  force  of  gravitation  merely;  and  hence,  in  proportion  to  the 
height  of  the  column  of  liquid,  other  things  being  equal,  will  be  the 
rapidity  of  the  process. 

The  fact  that  alcohol  and  ether  pass  through  most  plants  so  much 
more  rapidly  than  water  is  due,  perhaps,  in  part  to  these  liquids  being 
less  forcibly  held  by  this  species  of  attraction,  but  mainly  to  their 
dissolving  less  freely  the  organic  proximate  principles  most  abounding 
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in  plants,  and  which  render  aqueous  liquids  so  thick  and  viscid  as  to 
pass  with  difficulty. 

Rhubarb,  senna,  squill,'  and  a  few  other  porous  substances,  con- 
taining a  large  proportion  of  mucilaginous  and  extractive  matters, 
cannot  be  conveniently  treated  by  displacement  with  aqueous  liquids 
owing  to  this  cause ;  in  treating  these,  either  by  water,  diluted  alcohol, 
dilntra  acetic  acid,  or  any  other  menstruum  containing  a  considerable 
proportion  of  water,  the  following  points  are  to  be  observed : — 

a.  The  powder  must  not  be  too  fine,  though  uniform. 

b.  The  coarse  powder  must  be  thoroughly  saturated  with  the  men- 
struum before  being  introduced  into  the  displacer;  or,  when  it  is 
introduced  dry  or  only  moistened,  it  must  be  at  first  loosely  packed, 
otherwise,  being  swelled  very  much  on  the  absorption  of  the  liquid,  it 
may  become  too  tight  The  common  funnel  is  to  be  preferred  under 
these  circumstances,  as  directed  by  Prof.  Grahame. 

c  When  the  process  proceeds  with  difficulty,  from  the  causes  above 
described,  or  from  otherwise  defective  manipulation,  it  may  be  partly 
obviated  by  adding  a  considerable  column  of  the  menstruum  above 
the  mass ;  this,  as  already  stated,  acting  by  hydrostatic  pressure,  forces 
the  liquid  through  with  increased  facility. 

d.  Time  and  patience  will,  to  a  certain  extent,  correct  the  same 
difficulty;  after  the  first  portions  of  the  liquid,  which  pass  so  slowly 
from  being  highly  charged  with  the  soluble  principles,  and  from  the 
continued  swelling  of  the  powder,  the  remaining  volume  will  come 
through  more  readily,  increasing  in  rapidity  to  the  end. 

e.  The  admixture  of  sand  serves  a  good  purpose  in  this  case,  as  in 
that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  various  proportions  with  water,  is  used  instead 
of  water  alone,  in  making  by  displacement  fluid  extract  of  senna,  fluid 
extract  of  pink-root  and  senna,  syrup  of  rhubarb,  syrup  of  seneka, 
compound  syrup  of  squill,  and  perhaps  some  other  preparations, 
mainly  on  account  of  the  difficulty  of  conducting  the  process. 

Displacement^  applied  to  hot  liquids^  requires  some  modification,  both 
as  regards  the  apparatus  and  the  manipulations  which  next  claim 
attention. 

The  deterioration  to  which  vegetable  infusions  are  liable  by  boiling 
IS  adverted  to  under  that  head ;  the  chief  use  of  displacement  with 
steam  or  hot  liquids  is  to  obviate  this,  at  the  same  time  that  the 
advantages  of  high  temperature  are  secured. 

The  steam  displacement  apparatus,  invented  by  C.  Augustus  Smith, 
of  Cincinnati,  Ohio,  figured  on  the  next  page,  consists  of  two  distinct 
parts,  -B,  the  displacer,  and  C,  the  boiler,  connected  by  a  tube  of  tin  or 
lead,  D,  il  is  a  tin  cap  luted  on  to  the  top  of  a  common  displacement 
tube  terminating  in  the  funnel-shaped  appendage  below.  This  is  sur- 
rounded by  a  tin  jacket,  into  the  bottom  of  which  the  conical  tube  G 
conducts  cold  water,  while  the  spout  H  discharges  the  warmed  water 
from  the  top.  The  substance  to  be  treated  being  placed  in  the  dis- 
placer, and  the  liquid  designed  to  be  applied  to  it  put  into  the  boiler, 
the  connections  are  luted  on,  and  heat  applied  by  the  lamp  E^  or 
preferably  by  a  gas  furnace.  The  vapor  which  is  generated  passes 
through  the  tube  2>,  and  penetrates  the  whole  mass  in  the  displacer, 
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the  jacket  being  now  filled  with  cold  water,  the  steam  is  condensed 
and  passes  out  below,  where  it  is  collected  in  the  receiver  F.  The 
aJvantage  is  thus  gained  of  penetratiog  the  powder  thoroughly  by  the 
aid  of  beat,  while  the  deteriorating  influence  of  decoction  is  avoided. 


Fig.  128. 


Repeated  experiments  with  this  instrument  have  conTinced  me  that 
it  possesses  advantages  over  the  ordinary  means  for  extraction  with 
hot  liquids  which  should  recommend  it  to  general  favor ;  it  is  not  only 
useful  as  a  substitute  for  decoction,  but  obviates  the  difficulty  above 
adverted  to  of  extracting  certain  porous  and  largely  soluble  vegetables 
with  water.  The  steam,  whether  of  water  or  alcohol,  being  generated 
in  the  boiler  and  passed  into  the  displacer  before  the  addition  of  cold 
water  to  the  cooler,  is  maintained  at  an  elevated  temperature  until  it 
has  thoroughly  permeated  the  mass;  it  is  then,  by  refrigeration,  eon- 
verted  into  liquid,  which  finds  ready  egress  through  the  lower  orifice 
of  the  displacer,  and  is  highly  charged  with  the  soluble  vegetable 
principles  present.  The  removal  of  these,  added  to  the  pressure  of 
the  steam,  continually  kept  up  from  the  boiler  as  fast  as  it  is  ooo- 
densed,  renders  the  flow  rapid  and  the  preparation  concentrated. 

Fluid  extract  of  senna  can  be  prepared  in  the  steam  displacer  in 
less  than  twelve  hours,  without  the  use  of  alcohol  aa  a  menstruum ; 
so  concentrated  is  the  decoction  obtained  in  the  first  instance  as  to 
require  comparatively  little  evaporation  to  bring  it  to  the  officinal 
standard. 

The  apparatus,  as  above  described,  is  imperfectly  adapted  to  treating 
substances  with  diluted  alcohol ;  if  that  liquid  be  placed  in  the  boiler, 
the  eflect  of  the  heat  applied  is  to  drive  over  the  alcohol  first  and  then 
the  water,  so  that  the  first  portion  being  stronger  of  the  reeinons 
principles,  and  the  latter  of  the  starch  and  extractive,  the  mixture  of 
the  two  woald  be  turbid,  and  the  extract  not  freely  soluble.     To 
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obviate  ibis,  two  boilers  are  sometimes  adapted,  to  one  cylinder,  one 
for  alcohol  and  the  other  for  water,  and,  by  a  proper  regulation  of  the 
heat  to  each,  the  vapors  may  be  brought  over  in  nearly  equal  propor- 
tions at  the  same  time.  The  cylinder  should  not  be  made  of  too 
great  diameter  nor  length ;  but  1  am  informed  by  the  inventor  that 
he  uses  cylinders  of  the  capacity  of  a  barrel ;  this  is  perhaps  the 
largest  size  that  would  answer  well  in  practice ;  where  larger  quanti- 
ties of  the  same  substance  are  to  be  treated  at  once  than  will  fill  such 
a  cylinder,  or  where  several  different  operations  requiring  the  same 
menstruum  are  to  be  conducted  simultaneously,  two  or  more  cylinders 
may  be  attached  to  the  same  boiler,  and  placed  in  the  same  cooler. 

Substances  heretofore  digested  in  hot  alcohol,  a  very  inconvenient 
process,  may  be  treated  with  that  menstruum  with  great  facility  by 
using  this  apparatus  as  above  described. 

¥oT  percolatum  with  ether^  an  ingenious  apparatus,  invented  by 
Prof.  Mohr,  is  figured  in  his  work.  It  combines  the  advantages  of  a 
good  air-tight  displacer  with  that  of  a  still  for  recovering  the  ether ; 
it  is,  however,  a  complex  apparatus,  and  rather  troublesome  to  use. 
I  omit  a  drawing  of  it,  as  being  accessible  in  that  work. 

For  percolation  at  ordinary  temperatures,  especially  where  a  small 
amount  of  the  medicinal  substance  is  to  be  treat- 
ed with  ether,  common  displacer  may  be  used, 
care  being  taken  to  cover  it  and  the  receiving 
vessel,  to  prevent  evaporation ;  a  narrow  lamp- 
chimney,  fitting  below  into  a  wide-mouth  bottle, 
will  be  found  to  serve  a  good  purpose,  or,  if 
large  enough,  a  syringe  pattern  displacer.  An 
adapter,  such  as  is  used  in  retort  operations  (Fig. 
129,  J.),  may  be  inserted  through  a  perforated 
cork  into  a  convenient  bottle,  the  top  being 
covered  with  a  piece  of  bladder  pierced  with 
pin-holes,  or  fittea  rather  loosely  with  a  cork  to 
prevent  evaporation. 

Fig.  129  represents  two  forms  of  displacers  for 
ether  and  other  volatile  liquids ;  J.  is  an  adapter. 
The  tube  C  is  drawn  out  into  a  fine  point,  so  as 
to  admit  the  passage  of  the  air  without  favoring 
evaporation.  E  represents  a  notched  cork  dia- 
phragm, F  a  broken  retort  beak,  suited  to  simi- 
lar operations. 

The  application  of  a  vacuum  to  promote  the 
rapidity  of  the  displacement  process,  is  an  import- 
ant improvement  in  certain  cases,  and  several 
very  ingenious  forms  of  apparatus  have  been 
contrived  by  the  French  with  this  end  in  view ; 
perhaps  the  best  of  these  are  the  coffeepots,  in 
which  the  pressure  of  steam  is  first  brought  to 
bear  in  penetrating  the  mass  with  the  hot  liquid, 
and  then,  by  the  withdrawal  of  the  source  of 
heat,  the  steam  is  immediately  condensed,  creat- 
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ing  a  vacaum  which  hastens  the  downward  passage  of  the  liquid.  In 
using  Smith's  steam  displacer,  though  at  no  time  a  very  complete 
vacuum  is  formed,  yet  this  principle  comes  into  play,  and  undoubt- 
edly facilitates  the  percolation  of  the  mass  under  treatment,  in  the 
same  way  that  it  operates  in  a  vacuum  displacer. 


CHAPTER    VI. 

TINCTURES. 


The  consideration  of  the  process  of  displacement  has  prepared  the 
student  to  enter  upon  those  Galenical  solutions  in  the  preparation  of 
which  it  is  employed.  Prominent  among  these,  as  the  most  numerous 
and  most  varied,  is  the  class  of  tinctures. 

The  study  of  these  and  other  Galenical  solutions  is  less  attended 
to  by  students  than  their  importance  demands;  in  some  respects,  a 
knowledge  of  pharmaceutical  preparations  is  more  important  than  a 
familiarity  with  the  drugs  themselves.  It  is  the  preparations  that 
enter  into  the  prescriptions  of  the  physician  almost  exclusively ;  he 
should  be  acquainted  not  only  with  their  doses,  but  with  their  proper 
therapeutical  and  pharmaceutical  adaptations,  as  modified  by  the 
menstrua  employed  in  their  preparation,  by  their  degree  of  concentra- 
tion, their  miscibility  with  other  liqjuids,  &c. 

"With  a  view  to  conveying  this  knowledge,  as  far  as  practicable,  I 
shall  devote  the  present  chapter  to  the  consideration  of  the  tinctures 
officinal  in  the  U.  S.  Pharmacopceia^  and  thoae  unofficinal  tinctures 
which  are  commonly  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  more  or  less  diluted,  as  the 
vehicle  for  their  active  ingredients. 

Alcohol^  as  officinal  in  the  U,  S,  Pharfnacopoeia^  is  a  colorless,  limpid, 
very  volatile  liquid,  of  a  peculiar  penetrating  odor,  and  burning  tsuBte, 
having  a  specific  gravity  of  .835.  Its  chief  impurities,  as  found  in 
commerce,  are  as  follows:  Water,  which  increases  its  specific  gravity 
in  the  ratio  of  its  proportion ;  fusel  oil,  a  constituent  of  whiskey, 
which  being  volatile,  though  less  so  than  alcohol,  is  generally  imper- 
fectly separated  in  the  distillation ;  this  may  be  detected,  by  its  im- 
parting the  peculiar  odor  of  whiskey  to  the  alcohol,  and  particularly 
by  the  odor  left  on  the  hand,  after  the  alcohol  has  evaporated  from 
it:  and  coloring  matter,  which  is  generally  derived  from  the  casks  in 
which  it  is  kept. 

For  a  description  of  the  mode  of  manufacture  and  chemical  cha- 
racters of  alcohol  the  reader  is  referred  to  Part  III.,  where  it  is  treated 
of  as  a  product  of  Fermentation. 

Alcohol,  of  .835  sp.  gr.,  called  druggist's  alcohol,  contains  85  per 
cent,  of  pure  or  absolute  alcohol ;  it  is  an  excellent  solvent  for  a 
large  number  of  vegetable  substances,  as  resins,  camphor,  benzoic 
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acid,  tannic  acid,  the  balsams,  grape  sugar,  the  vegetable  alkalies, 
castor  oil ;  also  for  some  inorganic  substances,  as  iodine,  carbonate 
and  muriate  of  ammonia,  caustic  potassa  and  soda,  nearly  all  deli- 
quescent, and  a  few  other  salts.  It  mixes  freely  in  all  proportions 
with  water,  ether,  acetic  acid,  and  most  of  the  essential  oils,  and  reacts 
with  several  acids,  forming  ethers. 

Besides  its  extensive  solvent  powers,  qualifying  it  for  so  many  uses 
in  pharmacy,  it  is  a  most  convenient  antiseptic,  effectually  preventing 
fermentation  in  organic  solutions  to  which  it  is  added. 

By  the  low  temperature  at  which  it  evaporates,  it  is  well  suited  to 
the  preparation  of  concentrated  medicines,  requiring  long  evaporation. 

In  connection  with  these  valuable  physical  properties,  its  therapeu- 
tical relations  should  not  be  overlooked.  Alcohol  is  a  very  powerful 
arterial  stimulant;  even  in  small  quantities  it  produces  fulness  of 
pulse,  and  a  general  excitant  influence  on  the  system ;  and  hence  the 
tinctures,  especially  those  given  in  large  doses,  should  not  be  used  in 
the  treatment  of  inflammatory  diseases,  and  should  be  employed  with 
prudence  in  all  chronic  cases,  lest  the  continual  stimulus  derived  from 
the  alcohol  they  contain,  should  lead  to  the  habitual  use  of  intoxicat- 
ing drinks. 

The  use  of  this  strong  alcohol  in  the  preparation  of  tinctures,  is 
confined  to  a  comparatively  small  number,  chiefly  such  as  contain  a 
considerable  proportion  of  essential  oil,  of  resin,  or  of  resinoid  prin- 
ciples.   These  constitute  the  second  class  in  the  syllabi  which  follow. 

Diluted  Alcohol — Alcohol  Dilutum^  U.  S.  P. — This  is  more  exten- 
sively employed  as  a  menstruum  for  tinctures;  it  consists  of  equal 
parts  by  measure  of  alcohol  and  water;  its  specific  gravity  is  .935. 
Containing  water,  the  great  natural  solvent,  in  so  large  proportion, 
this  liquid  is  capable  of  extracting  from  plants,  gum,  extractive  mat- 
ter, vegetable  albumen,  and  most  coloring  matters  which  are  soluble 
io  that  menstruum,  and  to  a  certain  extent,  resinous  matters,  essential 
oils,  and  vegetable  alkalies,  soluble  in  alcohol;  also  sugar  and  tannic 
acid,  soluble  in  both. 

It  has  been  supposed  that  the  aflinity  for  each  other  of  the  two  in- 
gredients in  this  liquid,  interferes  somewhat  with  the  solvent  powers 
of  each;  so  that  substances  wholly  insoluble  in  water  would  not 
be  so  thoroughly  extracted  by  a  given  quantity  of  diluted  alcoliol, 
as  by  half  the  quantity  of  strong  alcohol;  and  so  in  the  case  of 
substances  insoluble  in  alcohol,  they  would  not  be  so  thoroughly 
extracted  by  the  mixture  as  by  water  alone;  but,  according  to  the 
experiments  of  M.  Jaques  Personne,  published  in  the  American  Journal 
of  Pharmacy^  vol.  xviii.  pp.  21,  103,  the  reverse  of  this  is  the  fact,  and 
a  mixture  of  alcohol  and  water  is  stated  to  be  a  better  solvent  of  the 
resinous  and  extractive  principles  of  plants,  than  the  same  quantity 
of  these  two  liquids  separately  employed. 

Whatever  may  be  the  truth  in  theory,  diluted  alcohol  is  found  in 
practice  to  answer  a  good  purpose;  furnishing  tinctures  which  are 
reasonably  permanent,  at  the  same  time  that  they  are  less  stimulating 
than  those  made  with  strong  alcohol,  and  are  generally  miscible  with 
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aqueous  solutions  without  any  portion  of  their  active  principles  pre- 
cipitating. 

Several  observers  have,  however,  lately  directed  attention  to  the 
deposits  universally  occurring  in  tinctures  after  long  standing,  and 
the  conclusion  has  been  reached,  in  several  instances,  by  experiment, 
that  these  contain  appreciable  quantities  of  the  active  ingreidienta  of 
the  preparations. 

There  are,  no  doubt,  advantages  gained  by  varying  the  proportions 
of  water  and  alcohol  to  suit  particular  drugs. 

There  are  several  preparations  officinal  in  our  own  Pharmacapceia^ 
which  are  exceptions  in  the  proportion  of  alcohol  contained  in  them. 
The  infusion  of  digitalis,  and  compound  infusion  of  gentian,  as  before 
stated,  are  rendered  permanent  by  small  quantities  of  alcohol  added 
to  them,  or  by  being  mgde  with  very  weak  diluted  alcohol. 

Numerous  fluid  extracts  are'  also  made  with  varied  proportions  of 
alcohol  and  water  in  extracting  the  drugs,  and  also  with  a  small  pro- 
portion of  alcohol,  added  for  its  antiseptic  properties. 

Tincture  of  aloes,  which,  for  convenience,  is  noticed  here,  is  an  ex- 
ception to  the  usual  proportions  of  alcohol  and  water  used  as  the 
menstruum  for  its  preparation. 


Composition. 
Tinctura  Aloes ^Pow A.  aloes,  Jbs 

Ext.  liquorice,  ^iss 


} 


Alcohol,  f^iv  ) 
Water,  fjxii    f 


Dose.  Medical  Properties. 

fjss  Mild  cathartic. 


With  the  object  of  presenting  to  view  the  composition,  doses,  and 
medical  properties  of  the  officinal  tinctures,  I  have  prepared  the  fol- 


lowing series  of  Tables. 


SYLLABUS  OF  TINCTURES. 

Officinal  in  the  U.  S.  P} 
Class  I. — Made  with  Diluted  Alcohol. 

Gboup  I. — These  are  all  made  in  the  proportion  of  two  ounces  of  the  active  ingredient 
to  one  pint  of  dilated  aloohol.  Th^j  may  be  nearly  all  classed  as  narcotics^ 
though  with  properties  modified  in  each  case.    Doses  vary  from  10  drops  to  Qj. 


Officinal  Name. 

Med.  Properties. 

D086. 

Remarks. 

Tinctura  aconiti  foliorum 

Nervous  sedative 

20  to  30  drops 

See  tinct.   aconiti 
radicis. 

'^       belladonnse 

Narcotic 

do. 

*'       stramonii 

do. 

do. 

Made     from     the 
seeds. 

"       conii 

Alterative,  narcotic 

30  to  60  drops 

Misnamed     tinct. 
cicuts. 

"       hyoscyami 

Narcotic,  laxative 

do. 

"       digitalis 

Diuretic,  sedative 

10  drops 

From          English 
leaves  of  2d  year. 

"       lobeliae 

Emetic,  narcotic 

f^ss  to  f3j 

Emetic  dose,  fjss. 

'*       sanguinarisB 

do. 

do. 

do. 

"       scillaB 

Emetic,  diuret.,  expect. 

10  to  30  drops 

See  Acet.  scill®. 

**       colchici  seminis 

Diuretic,  &c. 

20  drops  to  f^j 

See  Vin.  &  Acet. 

'  See  Qalenical  Preparations  of  Opium. 
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Oaovp  2. — ^Tliese  are  made  in  Tarying  prox>ortions.  They  are  generally  quite  inoom- 
patible  with  salts  of  iron,  forming  inky  solutions.  They  are  all  astringents  or 
tonios,  or  both.    Doses,  from  f^J  to  f^ss. 


Proportiom. 

Dote. 

Med.  Properties. 

llnotura  galbe 

gij  toOj 

m 

Astringent. 

"      oateohu 

^iss  to  Oj  with  ^j  cinnam. 

do. 

do. 

M      kino 

|iss  to  Qj 

m 

do. 

**      kramerits 

3iij  to  Oj 

do. 

do. 

**      cinohons 

do.      (yellow  bark) 

f^ss 

Tonic 

r  red  bark  gij             1 

B.  orange  peel  .^iss 

do.    ftromatic 

"           •«         comp. 

< 

serpentaria  5iU 
saffron  3j 

tofgxx 

do. 

(Huxham's.) 

Saunders  7j 

«      colombsB 

3ij  to  Oj 

f  gentian  gj                 l 

do. 

Tonic 

"      gentiapa  comp. 

•    B.  orange  peel  ^ss     ■  to  Qj 
(  cardamom  5ij           J 

do. 

do.  aromatic. 

**      quassia 

SJtoOj 

m 

do. 

"      humuli 

^iisstoOj 

do. 

do.  sedative. 

Group  3.— Of  vaiying  proportions,  chiefly  stimulants  and  aromatics.     Doses,  gene- 
rally from  fs^  to  fgij. 


Ofldnal  Name. 


Tinotora  yalerians 
serpentariaB 
oubeba 


**      oantharidis 


u 
u 


l< 


capsiei 

oinnamomi 

cardamomi 

cinnamomi  comp. 


cardamomi  comp. 


Proportions. 


|ij  to  Oj 
iiss  do. 
Sij     do. 

Jss  do. 


do.    do. 
,^iss  do. 

.55J     do. 
cinnamon  ^ss 
cardamom  5ij 
giDger  5js3 

'  cardamom  .t^iij 
cinnamon  .:;iiss 
caraway  .^j 
raisins  ^iiss 

.  cochineal  ^ss 


r  cii 
•I  ca 
I  gii 


Dose. 


[toOj 


>  to  f^zz 


Med.  Properties,  etc. 


f3ij 

Tonic,  antispasm. ' 

do. 

Stimulant,  tonic. 

do. 

Stimulant  (added  to 

copaiba  mixt.)  &c. 

gtt.  zx 

Stimulant,   diluted 

largely. 

f3J 

do.         do. 

f?8S 

Carmin.,  adjuvant. 

f3J 

do.            do. 

fjss 

do.            do. 

f§8S 

do.            do. 

»  See  Fluid  Extract  of  Valerian 
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Qboup  4. — Of  varyiDg  proportioDs.     Cathartics  with  modified  properties.     Chiefly 
compound.     Doses  generallj,  fjss. 


Officinal  Name. 


Tinct.  hellebori 
*'      jalaps 


(( 


rhei 


u  tt 


u  tt 


et  aloes 


et  gentians 


((        (I 


et  sennsB 


*^      sennffi  et  jalapaa 


Proportions. 


{ 

I 
{ 


;ij  to  Oj 
;iij  to  Oj 

rhubarb  ,^iss 
cardamom  5ij 
rhubarb  5^ 
aloes  3iij 
cardamom  5ij 
rhubarb  ^j 
gentian  3ij 
rhubarb  ^ss 
senna  5j 
coriander  f^ss 
fei^iel  ^ss 
Saunders  5j 
saffron  gr.  xv 
liquorice  gr.  Z7 

^  raisins  .^iij 

'  senna  §is3 
jalap  .^ss 
coriander  5U 
cardamom  ^} 
caraway  jij 

.  sugar  2  ij 


ItoOj 
toOj 
ItoOj 


} 


to  Oiss 


Dose. 


f3J 

do. 

1588 


do. 
do. 


do. 


to  Oiss'  do. 


Med.  Properties,  etc. 


EmmenagoguOi  cath. 
Cath.,  always  used  in 

combination. 
ToniC|  cathartic. 

Mild  cathartic. 
(Elixir  sacrum.) 

Laxative,  tonic. 


Carminatiye,  laxative. 
(Warner's  Cordial.) 


Carminative,  laxative 
(Elixir  salutis.) 


Remarks  on  Tinctures  of  the  First  Class. — The  tinctures  made 
with  diluted  alcohol,  are  here  found  to  be  susceptible  of  division  into 
four  groups,  arranged  chiefly  with  a  view  to  their  medical  properties, 
but  generally  having  other  features  in  common. 

The  first  Ormip  are  easy  of  preparation  by  percolation,  the  herbs 
usually  yielding  their  active  principles  and  coloring  matter  before 
the  whole  amount  of  menstruum  has  passed.  Stramonium  and 
Colchicum  tinctures  should  be  made  out  of  the  finely  powdered 
seeds:  the  former  is  remarkable  for  having  a  peculiar  green  or 
fluorescent  appearance  when  seen  by  reflected  light,  though  very  clear 
and  of  a  decided  brown  color  by  transmitted  light. 

The  majority  of  them  are  narcotics,  and  are  given  in  the  dose  of 
from  20  to  60  drops :  they  are  all  made  in  the  proportion  of  two 
ounces  of  the  drug  to  one  pint  of  the  menstruum.  Considered  thera- 
peutically the  six  first  named  in  the  table  form  a  very  natural  group  ; 
the  remaining  four  have  fewer  points  of  resemblance,  and  several  can- 
not be  classed  with  narcotics  without  doing  some  violence  to  their 
true  position.  The  tincture  of  digitalis  is  not  only  peculiar  in  its 
therapeutical  action,  but  forms  an  exception  in  the  dose,  which  should 
not  exceed  ten  drops. 

The  second  Oroup  may  be  conveniently  made  by  displacement. 
Tinctures  of  kino  and  catechu  when  made  by  maceration,  should  be 
filtered  off*  from  the  dregs  before  standing  away  for  use  in  dispensing; 
they  are  even  then  liable  to  gelatinize,  particularly  the  first  named ; 
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it  was  thought  that  this  might  be  obviated  by  the  employment  of 
displacement  in  their  preparation,  but  this  is  doubtful.  When  made 
by  displacement  they  require  the  use  of  sand  or  some  other  inert 
substance  to  separate  their  particles.  In  the  preparation  of  compound 
tincture  of  cinchona  the  omission  of  the  saunders  prescribed,  would 
be  a  great  improvement. 

The  tonic  and  astringent  preparations  are  appropriately  associated, 
though  differing  among  themselves.  Tincture  of  quassia  is  sui  generis 
in  containing  no  astringent  principle.  The  dose  of  these  will  be  ob- 
served to  be  much  larger  than  of  the  first  group,  ranging  from  two 
fluidrachms  to  half  a  fluidounce. 

The  third  Group  has  less  points  of  resemblance  among  its  members 
than  either  of  the  others.  The  last  four  of  this  group  are,  however, 
all  used  for  the  same  purposes,  as  adjuvants  to  other  medicines,  in 
extemporaneous  solutions  and  mixtures.  The  compound  tincture  of 
cardamom  is  a  very  rich  and  elegant  one  for  this  purpose.  When 
made  by  displacement  the  raisins,  which  are  directed  to  be  deprived 
of  their  seeds,  should  be  placed  in  the  receiving  vessel  and  allowed  to 
macerate  in  the  tincture,  though  I  have  observed  that  when  allowed 
to  stand  on  them  for  a  long  time  it  loses,  to  a  great  extent,  its  rich 
color. 

The  fourth  Group,  with  the  exception  of  tinctures  of  hellebore  and 
jalap,  is  a  very  natural  one ;  these  are  what  are  called  stomachics,  and 
are  much  used  in  debilitated  states  of  the  stomach  and  bowels, 
following  protracted  illness.  They  should  be  used  with  caution,  for 
fear  of  inducing  intemperate  habits. 

The  tincture  of  rhubarb  and  senna  is  directed  in  the  Pharmacopma 
to  be  made  by  maceration,  but,  with  the  exception  of  the  raisins,  which 
should  be  separated  and  macerated  in  the  tincture,  the  ingredients  if 
properly  powdered  and  mixed,  are  well  adapted  to  displacement. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses;  it  is  impossible  to  state  their  variations  in  a  table.^ 

Class  II. — Made  with  Officinal  Alcohol,  up,  gr.  .835. 

Gboup  1. — Satarated  tinotares,  or  nearly  so. 


Ofldoftl  Name. 

Proportions. 

Dose. 

Medical  Properties. 

llnctura  aconiti  radicis 
**       nncis  vomic» 
*•       veratrum  viride 

5vjto0j 
^ivtoOj 
Sviij  to  Oj 

gtt.  V  to  X 
gtt.  V  to  XV 
gtt.  V  to  XV 

Nervous,  sedative. 
NervoQs,  stimulant. 
Narcotic  (unofficinal). 

See  Unofficinal  Tinctures. 
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Qboup  2. — Resinous  tinctures. 


OiBclnftl  Name. 

Proportions. 

DoM. 

MediMl  ProperUM. 

Tinotara  myrrhs 

Sij  to  Oiss 

Astringent,  emmenagogne. 

"       aloes  et  myrrhae 

r  aloes  5iss 
•j  safl^n  §8S 
I  tr.  myrrh  Oj  ^ 

fSJ 

Laxative,  emmenagogne. 
(Elixir  proprietatis.) 

"       goaiaoi 

giij  to  Oj 

f^iJ 

Alterative,  diaphoretic. 

'*       assafoetida 

ijtoOj 

^^J 

Antispasmodic. 

"       castorei 

gjtoOj 

f^SS 

Antispasmodic. 

"       lupolinse 

|ij  to  Oj 

rsj 

Tonic,  narcotic. 

'*       tolutani 

|iss  to  Oj 

f^ss 

Stimulant,  expectorant. 

r  benzoin  3[iss     1 

"       benzoini  comp. 

4 

Btorax  3j 
bals.  tola  ^ss 
.  aloes  sij 

toOj 

f^M 

Stimulant,  expectorant. 
(See  Turlington's  balsam.) 

'*       zingiberis 

Slv  to'Oj 

f3J 

Carminative. 

Gboup  3. — Simple  solutions  in  alcohol. 


Officinal  Name. 


Tinct.  camphors 
**     ol.  menth.  pip. 
ol.  menth.  viridis 
iodinii 


« 


<i 


C( 


iodinii  comp. 
saponis  oamphorata 


Proportions. 


S«  to  OJ 

f  sy  to  Oj 

f  SU  to  Oj 

SJtoCM 
r  iodine  58S 
\  iod.  potas.^j 
f  soap  5ij 
X  camphor  §j 
(  oil  rosem*y  f  gij  j 


ItoOj 
ItoOj 


Dose. 


gtt.  XX 
gtt.  XX 
gtt.  XXI 
gtt.  XV 

gtt.  XV 


Medical  Properties. 


Stimulant. 
Carminative. 
Carminative. 
Alterative. 

Alterative. 

Used  externally. 
(Liquid  opodeldoc.) 


Remarks  on  Tinctures  op  Second  Class.— It  will  be  observed 
that  tiactures  of  this  class  are  generally  given  in  smaller  doses  than 
those  of  the  first  class. 

They  are,  as  a  class,  more  active  preparations. 

The  first  group,  and  tincture  of  ginger  of  the  second,  require  great 
care  in  the  management  of  the  displacement  to  insure  the  complete 
extraction  of  the  soluble  active  principles  from  so  large  a  proportion 
of  the  respective  drugs. 

Each  of  the  drugs  should  be  powdered  and  passed  through  a  sieve 
of  at  least  60  meshes  to  the  linear  inch,  then  the  process  should  be 
conducted  as  recommended  by  Prof.  Grahame,  the  powder  being 
dampened  with  alcohol  in  an  open  dish  or  bowl,  without  losing  its 
mobile  or  pulverulent  condition,  and  then  packed  tightly  into  a  fun- 
nel, to  which  the  menstruum  is  to  be  added  till  the  requisite  quantity 
of  tincture  has  passed.  Should  it  happen  that  the  whole  strength 
has  not  been  extracted  up  to  the  time  or  near  the  time  of  the  xuU 
quantity  having  passed,  it  is  better  to  set  aside  the  tincture  which  has 
been  collected  and  pass  the  remainder  into  an  evaporating  dish,  in 
which  it  may  be  concentrated  at  a  very  low  temperature  and  added  to 
the  first  portion. 

This  class,  especially  the  2d  group,  and  tinctures  of  camphor  and 
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iodine  of  8d  group,  are  all  incompatible  with  aqueous  liquids,  which, 
by  rendering  the  basis  insoluble,  precipitate  it.  Notwithstanding  this 
apparent  disadvantage,  these  tinctures  are  sometimes  added  to  mix- 
tures containing  a  large  proportion  of  water,  and  answer  a  very  good 
purpose,  where  sugar  or  gum  are  added  as  ingredients.  Some  of  the 
resinous  tinctures  are  much  given  on  sugar,  which  being  allowed  to 
dissolve  slowly  in  the  mouth,  is  well  calculated  to  develop  their  taste 
and  odor. 

The  tinctures  of  essential  oils,  of  which  those  of  pdppermint  and 
spearmint  are  officinal,  are  commonly  known  as  essences;  but  most  of 
tne  essences  sold  are  much  below  the  officinal  standard,  as  might  be 
inferred  from  their  price.  (See  chapters  on  Distillation  and  on  JSssential 
Oils) 

^  Tinctures  of  tolu  and  ginger  are  used  in  the  preparation  of  the  offi- 
cinal tola  and  ginger  syrups.  The  latter  is  extensively  known  as 
essence  of  ginger,  and  is  one  of  the  most  popular  of  carminatives. 

I  do  not  see  the  propriety  of  the  use  of  strong  alcohol  in  all  the 
tinctures  of  this  class;  in  several  of  those  of  the  2d  group,  diluted 
alcohol  would  seem  to  be  the  proper  menstruum.  In  myrrh,  there  are 
44  parts  of  gum  to  40  of  resin,  and  2  of  essential  oil,  so  that  one 
would  suppose  the  proportion  of  diluted  alcohol  would  be  exactly 
suited  to  its  solution. 

In  assafoetida  there  are  about  65  parts  of  resin  and  81  of  gum,  which 
would  seem  to  indicate  the  use  of  about  2  parts  of  alcohol  to  1  of 
water. 

Class  III. — Ammaniated  Tinctures. 

Made  with  Aromatic  Spirit  of  Ammonia} 

Unci,  guaiaoi  ammoniata         ^iv  to  Oiss    Stimulating  diaphoretic,  Dose,  t^j, 

^      yaleriaxuB      '*  §ij  to  Oj        Antispasmodic,  do. 

Aromatic  spirit  of  ammonia,  itself  an  admirable  stimulant  and  ant- 
acid, and  extensively  used  as  a  remedy  for  sick  headache,  is  used  as  a 
menstruum  in  this  class  of  tinctures ;  it  has  the  advantage,  from  the 
quantity  of  carbonate  of  ammonia  it  contains,^ of  increasing  the  solu- 
bility of  resinous  bodies,  and  also  adding  to  their  stimulating  effects 
aad  comparative  medicinal  efficiency  in  certain  cases. 

The  "officinal  volatile  tinctures,"  as  they  are  called,  are  both  often 
prescribed ;  that  of  guaiac  in  gouty  affections  with  an  acid  diathesis, 
that  of  valerian  in  hysteria,  &c.  It  is  very  much  superseded  of  late 
by  the  unofficinal  Pieclot's  solution  of  valerianate  of  ammonia. 

Tinctures  not  Officinal  in  U.  S.  P. 

Under  this  head  only  a  few  of  the  more  important  will  be  intro- 
dbced.  The  reader  is  referred  to  Medical  Formularies  for  such  as 
are  not  selected  for  insertion  here. 

>  See  chapter  on  Alkalies  and  their  Salts. 
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Tinctura  Cinchonce  et  Quassice  Oomposiia. — Tonic  Tincture. 

Take  of  Cinchona, 
Quassia, 
Colombo, 
Gentian, 
Serpentaria, 

Chamomile,  of  each         .        .     5ss. 
French  brandy        .         .        .     Oij. 

Powder  suitably,  mix  and  macerate  14  days,  or  extract  by  displace- 
ment. 

A  very  valuable  combination  of  bitters,  which,  by  the  absence  of 
the  disagreeable  resinous  coloring  matter  of  Saunders,  and  by  the 
employment  of  an  acceptable  form  of  alcohol  as  the  menstruum,  is 
adapted  to  supersede  Huxham's  tincture  of  bark.    DosE,  fjj  to  fSss. 

Bitter  Tincture  of  Iron.    (Dr.  Physick.) 

Take  of  Iron  filings 

Bruised  ginger, 

gentian,  of  each 
orange-peel 

Infuse  in  one  pint  of  old  cider  for  two  weeks,  in  a  bottle  without  a 
stopper,  and  filter. 

Although  not  an  elegant  preparation,  this  is  an  efficient  and  popular 
chalybeate  tonic.    Dose,  30  drops,  three  times  a  day. 

The  following  modified  recipe  is  that  I  now  employ  with  great 
success,  forming  one  of  the  most  approved  remedies  of  its  class: — 


(( 


(( 


MP  •  •  • 

SIIJ. 
Sss. 


Take  of  Iron  filings 

.    3iij. 

Old  cider         .        .         .        , 

.        .     Oj. 

Acetic  acid      .        .         .         , 

.    fSj. 

Citric  acid       .        .         .        . 

.    5ss. 

Ginger    .         .         .        .         . 

.    3iv. 

Gentian           .        .        .        , 

.    3iv. 

Orange-peel     .         .        .         , 

.    3ij. 

Alcohol           .        .        .        , 

.    Oij. 

Water     .... 

.        .    Oj. 

To  the  iron  filings  in  a  wide  mouth  bottle  add  the  cider  and  acetic 
acid ;  digest  for  several  hours  by  the  aid  of  a  very  moderate  heat. 
Displace  the  aromatics  with  the  mixed  alcohol  and  water.  Now  add 
the  citric  acid  to  the  cider  preparation,  mix  the  liquids,  and  after  a 
few  hours  pour  off  the  clear  liquor,  filter  the  remainder  into  this,  and 
bottle  for  use.  As  thus  made,  this  preparation  has  a  rich  wine  color, 
becoming  darker  by  age,  but  not  black  and  grumous  like  the  fore- 
going. 

Tinctura  Cinchonce  Ferrata. 

On  account  of  the  large  number  of  cases  in  which  the  tonic  effects 
of  cinchona  and  aromatics  are  indicated  with  ferruginous  preparations, 
it  is  desirable  to  contrive  a  method  of  combining  these  without  pro- 
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daciDg  the  inky  and  grumous  appearance  resulting  from  the  diffusion 
of  tannate  of  iron  in  the  preparation.  A  tincture,  with  the  above  title, 
was  announced  some  time  since  by  Samuel  Simes,  of  this  city,  as  com- 
bining the  advantages  of  cinchona  and  iron.  A  specimen  of  this  being 
examined  by  Alfred  B.  Taylor,  was  pronounced  to  contain  less  than 
half  a  grain  of  the  iron  salt  to  an  ounce;  this  occasioned  the  publica- 
tion of  a  recipe  by  S.  Simes,  directing  the  precipitation  of  the  cincho- 
tannin,  from  the  compound  tincture  made  with  brandy,  by  adding  an 
excess  of  hydrated  sesquioxide  of  iron;  after  filtration,  and  washing 
the  precipitate  with  alcohol  to  recover  any  alkaloid  which  might  other- 
wise be  lost,  sixteen  grains  of  ammonio-citrate  of  iron  were  directed 
to  be  dissolved  in  each  fluidounce,  which,  according  to  the  statement, 
would  produce  no  precipitation  of  the  inky  tannate. 

Experiments  carefully  performed  by  myself  and  others,  show  that 
this  precipitation  may  be  avoided  by  the  presence  in  the  tincture  of  a 
considerable  excess  of  citric  acid,  previous  to  the  addition  of  the  iron 
salt,  even  without  the  previous  treatment  prescribed  in  the  recipe  of 
Simes.  This  preparation,  then,  is  conveniently  prepared  extempora- 
neously by  the  proper  admixture  of  compound  tincture  of  cinchona, 
or  preferably  tinctura  cinchonad  et  quassisB  composita,  with  citrate  of 
iron,  and  an  excess  of  citric  acid  (gr.  vj  to  fSj).  (See  Extemporaneous 
Prescnptions,) 

The  citric  acid  is  to  be  first  dissolved  in  the  tincture,  and  the  citrate 
of  iron  added  afterwards.  A  bulky  precipitate  of  a  brownish  color  is 
apt  to  be  thrown  down,  but  a  specimen  of  this,  derived  from  ten 
ounces  of  the  tincture,  yielded  on  analysis  only  three  grains  of  iron, 
thoQgh  the  full  proportion,  one  hundred  and  sixty  grains  of  the 
citrate,  had  been  added. 

Tinctura  Amicoe. 

Take  of  Arnica  flowers Siv. 

Alcohol Oj. 

Digest  together,  express  and  filter,  or  displace. 

This  is  a  very  useful  and  popular  external  application  to  bruises;  it 
is  also  used  internally  as  a  diffusible  stimulant.  Some  pharmaceutists 
make  it  with  diluted  alcohol,  obtaining  a  dark-colored,  but  less  stimu- 
lating tincture.  We  have  no  authoritative  formula  to  use  in  its  pre- 
paration. (See  Arnica  Liniment.) 

Tinctura  Matico.     (Dublin  Ph.) 

Take  of  Matico  leaves,  in  coarse  powder,      .    8  ounces  (commercial). 

Proof  spirit 2  pints  (imp'l  measure). 

Macerate  fourteen  days,  strain,  express,  and  filter. 

Dose,  from  f5j  to  ^iij.  Used  as  an  alterative  stimulant  and  haemo- 
static. 

The  solution  of  the  alkaloids  in  alcohol  constitutes  a  class  of  tinc- 
tures which  are  convenient  and  very  readily  prepared,  though  none 
of  them  are  officinal  in  the  U.  S.  Pharmacopoeia. 
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Tlnctura  Qumice  Oomposila.    (Dublin  Ph.) 

Take  of  sulphate  of  quinia    ....    5v,  9j. 

Tincture  of  orange-peel    .        .        .    Oij  (imperial  measure). 
Digest  for  seven  days,  or  till  dissolved. 
Dose,  f5j,  containing  a  grain  of  the  quinia  salt. 

The  tincture  of  orange-peel,  which  is  not  officinal  here,  may  be 
substituted  by  tinct.  gentiansB  comp.,  U.  S. 

Tinctura  Strychnia^. 

Take  of  Strychnia gr.  iij. 

Alcohol §j. 

Make  a  tincture. 
DosB,  niv  to  xvj. 

This  is  perhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  which  it  is  sometimes  substituted. 

Name.  Proportions.  Dose. 

Tinctura  nncis  vomics,  U.  S*,      %W  to  Oj  alo.,  5  to  15  minims. 

**       strjchnisB,  gr.  iij  to  f.^j  (16  minims  sbs  ^  grain),  do. 

Tinctura  Cannabis  Indicce.     (Dublin  Ph.) 

Take  of  Purified  extract  of  Indian  hemp        .        .    5ss. 

Alcohol  (Oss,  imperial  measure)         .        .    fSixss. 

Dissolve  the  extract  in  the  alcohol. 

The  dose,  as  stated  elsewhere,  is  forty  drops ;  but  when  made  of 
Squire's  extract  this  is  too  much ;  in  several  instances  of  which  I  have 
been  cognizant,  it  has  produced  alarming  symptoms ;  so  that  I  should 
prefer  to  begin  with  ten  drops,  to  be  repeated  if  necessary. 

Flemv\ing*8  Tincture  of  Aconite. 

Take  of  Aconite  root  (dried  and  finely  powdered)      Sxvi  (Troy). 
Rectified  spirits Sufficient. 

Macerate  for  four  days  with  sixteen  ounces  of  the  spirits,  then  pack 
into  a  percolator,  add  more  until  twenty-four  ounces  of  tincture  are 
obtained. 

This  is  the  strongest  of  the  tinctures  of  aconite,  and  is  compared 
with  the  others  in  the  following  syllabus: — 

Name.  Proportions.  Doee. 

Tinctura  aconiti  foliomm,  U.  5.,        |ij  leaves  to  Oj  dil.  alo.,        20  to  30  drops. 
"  "       radicia,  U.  S.,  xvj  root  to  Oj  alcohol,  6  drops. 

''  *'       (Plemming's),  ^viij  root  to  f^zij  do.,  3  to  5  drops. 

There  is  not  perhaps  so  great  a  difference  between  the  last  two  as 
their  relative  proportions  would  indicate,  both  being  nearly  saturated. 
Great  care  should  be  taken  to  distinguish  these  by  their  full  name  in 
prescribing. 

1  See  Extracta. 


XEDICATXD   WINKS,  YINEGABS,  AND   COBDIALS.  141 

Dewees^  Tincture  of  Guaiac. 

Take  of  Gaaiacum  resin 3iv. 

Carbonate  of  potassa     .        .        .        .        ,  3iss. 

Pulv.  pimento 3j. 

Diluted  alcohol OijJ 

Digest  for  two  weeks.    Dose,  from  f3j  to  f^ij. 

Tinctura  Rhei  Aromaticus. 

Take  of  Rhubarb, 
Caraway, 

Orange-peel,  of  each 5ij. 

Brandy Oij. 

Macerate  for  two  weeks  or  displace.    Dose,  {^  to  fjss. 

[For  Ethereal  Tinctures  see  next  chapter.] 


CHAPTER   VII. 


MEDICATED  WINES,  VINEGARS,  ETHEREAL  TINCTURES,  ELIXIRS, 

AND  CORDIALS.* 

Vina  Mbdioata,  U.  S.  P. 

This  class  of  Galenical  solutions  is  less  numerous  than  the  tinctures, 
to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  officinal  in  the  U.  S.  Pharmacopoeia  : 
vinum  album  (vinum  of  the  older  Pharmacopoeias),  which  is  sherry 
wine  (Teneriffe  and  Madeira  are  sometimes  used  in  its  stead),  and 
vinum  rubrum,  which  is  port  wine.  The  former  contains  about  20  per 
cent,  of  alcohol,  sp.  gr.  .825,  and  the  latter  near  26  per  cent. 

In  all  the  medicated  wines  which  are  officinal,  white  wine  is  directed 
as  the  menstruum.  This  is  a  clear,  amber-colored  liquid,  having  an 
agreeable  pungent  taste,  and  destitute  of  acidity.  It  possesses  the 
advantage  over  either  alcohol  or  diluted  alcohol,  of  being  less  stimu- 
lating, and  more  agreeable  in  its  taste  and  in  its  eiSects  on  the  system. 
It  is  chiefly  objectionable  as  a  substitute  for  diluted  alcohol,  from  its 
liability  to  decompose  when  impregnated  with  the  soluble  principles 
of  plants.  To  meet  this  objection,  it  is  customary  with  some  to  add 
from  one  to  two  fluidounces  of  alcohol  to  a  pint  of  the  wine,  and  this 
course  is  directed  in  the  Pharmacopoeia  in  the  case  of  vinum  rhei. 

I  The  original  recipe  of  Dr.  Dewees  directed  dilated  alcohol,  one  pound,  but  as  the 
custom  of  weighing  liquids  has  become  obsolete,  and  as  the  prepasatioa  is  aearlj 
saturated,  it  has  been  changed  as  above. 

'  See  chapter  on  Formeatation,  Alcohol,  and  Ethers. 
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SYLLABUS  OF  OFFICINAL  MEDICATED  WINES. 
White  or  Sherry  WinCyVsed  in  mahing  thet)}. 


Officinal  Name. 

Proportions. 

Dose. 

Med.  Properties. 

Vinnm  aloes 

§j  4-  cardamom,     )   .    q, 
ginger,  Wl  3J  /  ^"^  "^ 

f5ij  to  fjij 

Carminative, 
aperient. 

"       rhei 

gij -f  canella  3j     {    , 
^dil.alc^ij;   ^*'- 

f3j  to  fgss 

do. 

"       colchici  rad. 

Jvj  (English  root)        do. 

gtt.  X  to  f3i 

Diuretic, 
nerv.  sedat. 

"            "       seminis 

§ij  (Powdered  seed)    do. 

f3J  to  fSiJ 

do. 

**       ergotsB 

5ij                                  do. 

f3J 

Excito-motor 
stimulant. 

"       ipecacuanbsB 

5j                                   do. 

f3J  to  fSss 

Expectorant. 

**       tabaoi 

5j                                   do 

gtt.  xz. 

Diuretic. 

"       veratri  albi 

giv                                  do. 

*'       antimonii 

2  grs.  tart.  emet.  to  f^j 

f3j  to  fjas 

Expect.,  emet. 

REMARKS  ON  THE  MEDICATED  WINES. 

The  two  wines  of  colchicum  are  much  prescribed  in  rheumatic  and 
gouty  affections;  that  of  the  root,  as  seen  in  the  Syllabus,  is  much  the 
stronger.  Prepared  by  displacement  according  to  Grahame's  method, 
41  fine  powder,  dampened  with  the  menstruum,  pretty  well  packed  in 
a  common  funnel,  and  subjected  to  the  action  of  successive  portions 
of  the  liquid,  furnishes  a  very  efficient  preparation.  The  wine  of  the 
seed  should  be  made  of  the  finely-powdered,  fresh,  and  well-preserved 
seeds;  it  is  preferred  by  many  as  a  more  uniform  preparation.  Large 
quantities  of  wine  of  fresh  colchicum  root  are  imported  from  England, 
and  it  is  said  to  be  more  efficient  than  that  prepared  of  the  dried  root. 
Some  of  the  best  pharmaceutists  in  England,  however,  prefer  to  use 
the  dried  root  as  furnishing  uniform  and  satisfactory  results. 

Wine  of  white  verairum^  improperly  called  white  hellebore,  seems  to 
have  been  overlooked  by  practitioners;  it  much  resembles  Norwood's 
tincture,  though  made  from  the  English  species  of  the  plant,  not  our 
own.^ 

"^  Arttimonial  vnne  should  be  made  by  trituration  in  a  mortar,  though, 
owing  to  the  comparative  insolubility  of  the  tartrate  of  antimony  and 
potassa  in  alcoholic  liquids,  I  usually  prefer  to  dissolve  it  in  one-half 
or  one-third  the  quantity  of  water,  and  add  this  to  wine  to  make  the 
quantity  ordered.  The  dilution  of  the  wine  in  this  case,  though  not 
directed  in  the  Pharmacopoeia,  is  an  advantage  in  all  respects. 

Wine  of  ipecac,  is  an  elegant  and  very  popular  preparation,  being 
much  used  by  itself,  and  along  with  otherexpectorant  and  diaphoretic 
remedies;  it  is  not  as  depressing  in  its  effects  as  wine  of  antimony, 
and  yet  about  equally  efficacious  as  an  emetic  and  nauseant.  It  has 
just  double  the  strength  of  the  syrup  of  ipecac. 

Wine  of  ergot  is  perhaps  more  used  than  any  other  preparation  of 
that  drug;  it  has  no  other  fault  than  its  proneness  to  decompose  in 
hot  weather,  which  makes  it  necessary  to  add  a  little  strong  alcohol, 
or  to  keep  it  in  a  cool  place,  and  in  well-stopped  bottles. 
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WINES  NOT  OFFICINAL  IN  U.  S.  P. 

Aromatic  Wine. 

Take  of  Wormwood, 
Peppermint, 
Rosemary, 
Thyme, 
Hyssop, 
Sage, 
Lavender, 

Sweet  marjoram,  of  each  .        .    3y. 
Port  wine         .         .         .         .     Oij. 

Macerate  seven  days  and  displace. 

The  principal  use  of  aromatic  wine  is  as  an  astringent  and  stimu- 
lating wash,  applied  particularly  to  buboes. 

Wines  of  Iron. 

Under  this  name  a  variety  of  preparations  have  long  been  sold  in 
the  shops.  The  old  recipe  prescribed  iron  filings,  one  ounce,  to 
sherry  wine,  one  quart.  The  solution  of  the  iron  was  here  quite 
dependent  on  the  presence  of  acid  in  the  menstruum,  and  even  when 
most  Boccessfully  made,  it  seldom  contained  more  than  one  grain  of 
iron  to  the  fluidounce.  An  improvement  on  this,  proposed  some 
years  ago,  consisted  in  the  solution  in  sherry  wine  of  tartrate  of  iron 
and  potassa  nearly  to  saturation;  a  common  recipe  called  for  one 
ounce  to  a  pint. 

Several  new  preparations  of  iron  salts  in  wine  have  recently  origi- 
nated  and  obtained  considerable  popularity  in  this  city.  The  follow- 
ing recipes  were  originated  by  my  friend  and  former  papil,  Thomas 
Weaver : — 

Wine  of  Iron. 

Take  of  Citrate  of  iron      ....     128  grains. 
Sherry  wine, 
Water, 
Sugar,  and 
Tincture  of  orange-peel,  to  make  1  pint. 

Dissolve  the  citrate  in  hot  water  and  add  to  it  the  other  ingredients 
in  proportion  to  suit  the  taste. 
Dose,  a  teaapoonful. 

Modified  Wine  of  Iron. 

Take  of  Citrate  of  iron      ....     128  grains. 
Aramonio-citrate  of  zinc      .         .       32  grains. 
Water, 
Sugar, 

Tincture  of  orange-peel, 
Sherry  wine,  to  make  a  pint. 

Dissolve  as  in  the  other  case. 
DosB|  a  teaspoonful. 
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Bitter  Wine  of  Iron. 

Take  of  Citrate  of  iron     .        .        .    128  grains. 
Extract  of  calisaya  (Ellis)    .      16  grains. 
Sherry  wine, 
Water, 
Sagar,  and 

Tincture  of  orange-peel,  to  make  1  pint. 
Dose,  a  teaspoonful. 

Dissolve  the  citrate  of  iron  and  extract  cinchona  separately  in  hot 
water,  adding  a  small  excess  of  citric  acid ;  then  add  the  sugar  and 
tincture  of  orange-peel,  and  lastly  the  wine.  The  chief  secret  in  pre- 
serving the  bouquet  of  the  wine  in  contact  with  the  iron  salt  is  to 
add  it  after  the  utmost  dilution.^ 

Wine  of  Pepsin. 

I  have  recently  experimented  with  a  view  to  the  preparation  of  a 
permanent  solution  of  pepsin  from  the  glandular  skin  of  the  pig's 
stomach,  and  have  made  a  preparation  containing  aromatic  tonics,  and 
this  peculiar  digestive  principle  in  solution  in  a  weak,  vinous  men- 
struum. At  the  period  of  going  to  press,  Avith  this  edition,  however, 
I  am  unable  to  say  with  certainty  how  far  it  is  a  permanent  and  effi- 
cient representative  of  the  starchy  powder  of  Boudault,  and  therefore 
omit  the  recipe.  The  following,  which  has  been  recently  published 
from  V  Union  Midicale^  may  be  inserted  in  its  place. 

Take  of  Starchy  pepsin,  de  Boudault  .        .  Siss. 

Distilled  water        ....  5vj- 

White  wine S^tv. 

White  sugar ij. 

Spirit  of  wine  ....  Siij- 

Mix  until  the  sugar  is  quite  dissolved,  and  filter.  One  tablespoonful, 
equal  to  the  ordinary  dose  of  pepsin  de  Boudault.  Taken  after  every 
meal,  for  indigestion. 

Wine  of  Wild  Cherry  Bark. 

Take  of  Alcoholic  extract  (from  24  ounces  of 

wild  cherry  bark)  about        .        .  Svss. 

Sweet  almonds Siij. 

Water 1  pint. 

Sherry  wine 2  pints. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  extract 
with  half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a  bottle  of 
the  capacity  of  three  pints,  stop  it  closely,  and  permit  it  to  stand  for 
three  days,  with  occasional  agitation ;  then  add  the  remainder  of  the 
wine,  allow  it  to  stand  a  week,  and  filter.  By  this  mode  of  proceed- 
ing, opportunity  is  afforded  for  the  development  of  the  hydrocyanic 
acid  before  the  menstruum  is  made  so  alcoholic  as  to  retara  the 
reaction  which  favors  its  formation. 

'  See  Preparations  of  Iron. 
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Thas  made,  wine  of  wild  cherry  bark  is  a  transparent,  wine-red 
liquid,  having  an  astringent,  bitter  almond  taste  and  odor,  much  less 
agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  is  a  teaspoonful. 

Wine  of  Cinchona  and  Cocoa. 

Take  of  Bed  bark Sj. 

Calisaya  bark 3iij. 

Ceylon  cinnamon     ....  5sa. 

Cloves 3ij- 

Caracas  cocoa  (the  nuts)  .        .        .  Sviij. 

Boiling  water Oij. 

Water Oss. 

Alcohol Oij. 

Sugar Bbij. 

Powder  the  cinchona  bark,  cinnamon  and  cloves,  and  extract  them 
with  the  alcohol;  powder  the  cocoa,  including  the  hulls,  and  place  it 
in  a  separate  funnel  and  pour  the  boiling  water  upon  it;  then  mix 
the  dregs,  and  treat  them  by  percolation  with  the  mixed  percolates, 
adding  the  half- pint  of  water  to  the  contents  of  the  funnel  at  the  close 
of  the  operation ;  then  add  the  sugar. 

This  preparation  has  been  recently  introduced  in  this  country  from 
France;  its  utility  consists  in  the  bitterness  of  cinchona  being  more 
or  less  completely  covered  by  the  peculiar  properties  of  cocoa. 

BosB,  a  teaspoonful  to  a  tablespoonful. 

Wine  of  Tar — Tar  Beer — Jewa^  Beer. 

A  formula  for  this  preparation  was  published  in  the  14th  volume 
of  the  American  Journal  of  Pharmacy  (p.  281)  by  the  late  Augustine 
Duhamel,  in  which  a  quart  of  bran,  a  pint  of  tar,  half  a  pint  of  honey,. 
and  three  quarts  of  water,  are  mixed  together  in  an  earthen  pipkin,. 
allowed  to  simmer  over  a  slow  fire  for  three  hours,  then  suffered  to 
cool,  half  a  pint  of  yeast  added,  and,  after  it  has  stood  thirty-six  hours,, 
strained  for  use. 

If  these  directions  are  followed  to  the  letter,  the  product  is  exceed- 
iDgly  unsatisfactory,  will  not  keep  well,  and  is  impregnated  with  but 
a  small  amount  of  the  medical  virtues  of  the  tar.  The  addition  of  the 
tar  at  the  first  part  of  the  process  is  the  chief  objection  to  this  formula^. 
asi  by  its  antiseptic  properties,  it  checks  the  fermentation,  and  thus^ 
diminishes  the  production  of  alcohol,  and  consequently  the  amount  of 
tar  dissolved. 

The  o£5ce  of  the  bran  is  to  disintegrate  the  tar  so  that  the  water 
may  act  on  a  largely  exposed  surface.  Ground  malt  answers  this- 
mechanical  purpose  equally  well,  and  as  it  is  acted  on  by  ferment 
when  placed  in  water,  this  is  an  additional  reason  why  it  should  be- 
preferred  to  the  bran.  When,  therefore,  malt  is  substituted  for  bran, 
and  the  mixture  of  malt,  honey,  water,  and  yeast  is  suffered  to  react 
for  thirty-six  hours  before  adding  the  tar,  so  much  alcohol  is  generated 
that  it  enables  the  fluid  to  dissolve  a  much  larger  proportion  of  that 
10 
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substance,  and  to  keep  perfectly  well.    The  following  is  the  formula 
proposed  by  Professor  Procter : — 

Take  of  Ground  malt,  honey,  and  tar,  of  each  one  pound. 
Yeast,  half  a  pint. 
Water,  a  sufficient  quantity. 

Mix  the  malt,  honey,  and  three  quarts  of  the  water  in  an  earthen 
vessel,  keep  them  at  the  temperature  of  150°  F.  (about),  with  occa- 
sional stirring  for  three  hours,  then  suffer  the,  whole  to  cool  to  about 
80°  F.,  and  add  the  yeast. 

Fermentation  soon  sets  in,  and  should  be  promoted  by  maintaining 
the  temperature  between  70°  and  80°  F.  during  thirty-six  hours. 
The  supernatant  fluid  should  then  be  decanted  from  the  dregs  of  the 
malt,  and  the  tar  added  gradually  to  these  in  a  small  stream,  stirring 
constantly  so  as  to  distribute  it  uniformly  among  them,  and  prevent 
its  conglomerating  in  masses.  The  decanted  fluid  is  then  returned  to 
the  vessel,  and  the  whole  well  stirred  up  from  time  to  time  for  several 
days  or  a  week,  observing  to  add  water  occasionally  to  keep  the 
original  measure.  The  whole  is  then  thrown  on  a  piece  of  Canton 
flannel  or  other  close  strainer,  the  fluid  allowed  to  pass,  and  the  dregs 
expressed  strongly  to  remove  as  much  as  possible  of  the  fluid  inclosed. 
The  expressed  liquid  is  then  filtered  for  use;  there  is  an  advantage 
in  allowing  it  to  stand  until  it  gets  nearly  clear  by  subsidence,  before 
filtering  it.  When  first  made,  before  filtering,  wine  of  tar  has  but 
little  color,  but  soon  acquires  a  reddish-brown  hue  by  exposure.  It 
smells  and  tastes  strongly  of  tar,  is  slightly  acid,  is  not  unpleasant  to 
most  personS;  and,  when  prepared  as  above,  is  undoubtedly  a  valuable 
auxiliary  to  the  physician  in  pulmonary  diseases. 

The  dose  of  wine  of  tar  is  a  tablespoonful. 

ACETA,  U.  S,  P. 

In  the  list  of  the  Pharmacopoeia,  Acetum  (vinegar)  is  described  as 
impure  diluted  acetic  acid,  prepared  by  fermentation.  One  fluidounce 
of  it  is  said  to  be  saturated  by  about  35  grains  of  crystallized  bicarbon- 
ate of  potassa.    From  this  is  prepared — 

Acelum  destillatum^  officinal  among  the  preparations,  prepared  by 
distilling  vinegar,  rejecting  from  each  gallon  the  last  pint,  which 
contains  the  impurities.  This  liquid,  which  is  nearly  pure  tveak 
acetic  acid,  is  about  the  same  strength  as  the  crude  vinegar  from 
which  it  is  obtained,  and  possesses  the  same  saturating  power. 

Distilled  vinegar  was  directed  in  the  Pharmacopoeia  of  1840,  as  the 
tnenstruum  for  the  preparation  of  the  officinal  aceta^  but  in  the  la;>t 
edition,  it  has  been  substituted  by  acidum  acetmim  dilutum. 

The  chief  reason  for  this  change  has  been  that  the  latter  liquid  is 
cheaper  and  much  more  easily  obtained.  The  immense  production  of 
acetic  acid  for  use  in  the  arts  as  well  as  in  medicine,  has  reduced  its 
price  to  a  much  lower  point  than  formerly.  The  small  bulk  of  the 
strong  acid  recommends  it  for  transportation,  and  it  may  be  readily 
and  immediately  diluted  to  the  point  desired.    It  is  free  from  organic 
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imparities,  while  the  ordinary  product  of  the  distillation  of  vinegar  is 
not,  as  shown  by  the  fact  that,  while  the  latter  is  apt  to  turn  brown 
on  the  addition  of  an  alkali,  the  former  remains  clear  and  colorless. 

The  chief  impurities  likely  to  be  present  in  acetic  acid  of  commerce, 
are  sulphuric,  nitric,  and  muriatic  acids,  and  traces  of  acetates  of  lead 
and  copper. 

Sulphuric  acid  is  detected  by  the  addition  to  a  quite  dilute  solution 
of  a  small  portion  of  a  solution  of  chloride  of  barium,  or  nitrate  of 
baryta,  which  will  form  a  white  precipitate  of  sulphate  of  baryta,  if 
solphuric  acid  be  present.  Muriatic  acidj  by  the  addition  to  another 
portion  of  a  very  dilute  solution  of  nitrate  of  silver,  will  throw  down 
white  chloride  of  silver.  Nitric  acid  is  known  to  be  present  when, 
upon  the  addition  of  a  small  piece  of  metallic  silver,  a  portion  of  the 
latter  is  dissolved,  and  may  be  precipitated  as  a  white  chloride  upon 
adding  a  drop  of  muriatic  acid.  Acetate  of  lead^  if  present,  may  be 
detected  by  aading  to  a  small  quantity  of  the  diluted  acid,  saturated 
with  ammonia,  a  solution  of  iodide  of  potassium,  which  will  giv^  the 
bright  yellow  iodide  of  lead ;  it  being  insoluble,  will  separate  as  a 
precipitate.  Acetate  of  coppery  if  suspected,  may  be  proved  to  be 
present  when  a  precipitate  falls  after  the  addition  of  a  solution  of 
ferrocyanide  of  potassium  to  a  portion  of  the  dilute  acid,  saturated 
with  ammonia. 

Acetic  acid  of  commerce,  sometimes  designated  as  "  No.  8,'*  has,  or 
should  have,  the  sp.  gr.  of  1.041.  The  best  method,  however,  of 
aaoertaining  its  strength,  is  to  saturate  a  Riven  portion  of  it  with 
bicarbonate  of  potassa  in  crystals :  if  of  standard  strength,  100  grains 
by  weight  of  the  acid  will  be  accurately  saturated  by  60  grains  of  the 
crystals.  The  point  of  saturation  is  ascertained  by  the  use  of  litmus 
paper,  which  should  not  change  to  a  decided  red  color  on  immersing 
It  in  the  liquid,  after  the  addition  of  the  bicarbonate.  This  experi- 
ment requires  care,  in  order  to  secure  a  satisfactory  result;  if  it  should 
be  found  that  the  solution  is  decidedly  acid,  when  tried  by  the  test- 
paper,  a  further  addition  of  bicarbonate  should  be  made,  noting  the 
quantity.  If  considerably  more  than  60  grains  are  required  to  make 
it  neutral,  it  is  too  strong,  and  generally  the  presence  of  some  foreign 
acid  may  be  suspected.  If  the  proportion  of  bicarbonate  is  more  than 
safiBcient  to  make  the  solution  neutral,  the  acid  is  then  deficient  in 
strength.  Owing  to  the  delicacy  of  the  test  by  litmus  paper,  a 
specimen  of  acetic  acid  will  seldom  be  found  which  will  be  accurately 
saturated  by  the  required  quantity  of  this  or  any  other  salt,  and  in 
estimating  the  value  of  the  sample,  the  experimenter  must  be  satisfied 
if  the  result  is  approximately  correct,  especially  as  carbonic,  acid, 
being  liberated  by  the  bicarbonate,  is  present  in  the  solution,  and  is 
liable  to  influence  slightly  the  behavior  of  the  test-paper.  Practically, 
no  material  disadvantage  results,  in  the  preparation  of  medicated 
vinegars,  if  the  acetic  acid  happens  to  vary  somewhat  from  the 
standard  strength,  provided  it  be  free  from  foreign  substances. 

Acidum  Aceticum  Dilutum. — This  liquid  is  made  by  adding  to  one 
part  of  acetic  acid  seven  parts  of  water  (making  eight  parts),  so  that 
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the  proportions  may  be  stated  as  one  part  of  strong  acid  in  every 
eight  parts  of  diluted.  As  60  grains  of  bicarbonate  of  potassa  saturate 
100  grains  of  the  strong  acid,  7^  grains  (one-eighth  of  sixty)  will 
saturate  the  same  quantity  of  the  diluted  acid ;  or,  observing  very 
nearly  the  same  proportion,  85  grains  will  saturate  one  fiuidounce. 

Syllabus  op  Officinal  Vinegars. 

ACETA,  U.  S.  P. 


Offlcinal  Name. 


Aoetum  colohici 
*<       soiUn 
"       opU 


Froportioaa. 


^j  to  Oj  :  Ale.  Qas 
iij  toOj 
jviij  to  Oiij  fjir 


Doae. 


Med.  Propertlea,  kc. 


git.  xzz  to  fSij 

do. 
gtt.rto  z 


Dioretio,  sedatiye,  &o. 

M  C« 

See  Prepftrations  of  Opium. 


The  use  of  diluted  acetic  acid  as  a  menstruum  is  confined  by  the 
U,  S.  Pharmacopoeia  to  colchicum,  squill,  and  opium. 

In  the  case  of  colchicum,  it  is  used  with  a  view  to  furnish  the 
active  principle  colchicia  in  the  form  of  acetate;  it  is  milder  in  its 
action  than  wine,  and  is  suitable  for  combining  with  magnesia  and 
sulphate  of  magnesia. 

It  forms  an  admirable  menstruum  for  squill,  its  acid  taste  recom- 
mending it  over  both  water  and  alcohol,  and  its  medical  action  pro- 
moting that  of  squill  in  most  cases  to  which  that  medicine  is  adapted. 

In  the  case  of  opium,  the  object  in  employing  this  acid  is  to  assist 
in  dissolving  find  extracting  the  morphia,  with  which  it  combines^ 
furnishing  a  soluble  salt,  and  one  which  is  considered  more  agreeable 
in  its  action  than  the  meconate,  as  it  exists  in  laudanum  and  other 
solutions  prepared  with  neutral  menstrua. 

The  antiseptic  properties  of  diluted  acetic  acid  are  inferior  to  those 
of  diluted  alcohol,  and  on  that  account  these  preparations  are  more 
liable  to  change  than  the  tinctures.  A  small  addition  of  alcohol  is 
sometimes  made  to  obviate  this.  I  have  never  known  either  of  the 
officinal  "  aceta"  to  ferment  by  keeping.  A  syllabus  of  this  class  is 
appended. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the  syrups 
most  liable  to  ferment  has  recently  been  recommended,  and  it  is  found 
to  fill  a  useful  place  as  a  menstruum. 

In  the  preparation  of  emplastrum  ammoniaci,  it  is  employed  to  dis- 
solve the  gum,  and  afterwards  evaporated  so  as  to  leave  it  in  a  pure 
and  softened  condition  suitable  for  spreading  on  kid.  (See  Emplastra^ 

Acetic  acid  is  further  treated  of  among  the  derivatives  of  Wood 
(which  see),  and 

The  acetates  are  described  under  the  heads  of  the  several  bases 
they  contain. 

Unofficinal  Ethereal  Tinctures. 

The  use  of  ether  in  its  several  forms  as  a  menstruum  in  tinctures 
which  is  not  directed  in  the  Pharmacopoeia^  is  somewhat  objectionable, 
owing  to  the  variations  in  strength  to  which  these  are  liable  from  the 
rapid  evaporation  of  the  ether,  even  at  ordinary  temperatures,  and  in 
the  transfer  of  the  liquid  from  the  bottles. 


_  » 
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Several  preparatioDS,  used  bj  Dr.  Mettauer,  of  Virginia,  containing 
spt.  setberis  nitrici,  and  apt  setberis  compositus,  bave  been  made 
public,  from  wbicb  tbe  following  are  selected : — 

Meitauef's  Ethereal  Tincture  of  Oantharides. 

B. — Cantbarid Siij. 

Spt.  sether.  nit Oiiss. 

Macerate  for  eigbt  days,  and  filter. 

The  etbereous  menstruum  seems  to  promote  tbe  tendency  of  the 
flies  to  the  genitourinary  organs  without  producing  strangury.  It  is 
also  used  as  a  blister  for  the  scalp  of  infants. 

Jfettauer's  Ethereal  Tincture  of  Cubebs. 

B. — Cubebae  pulv 5iv. 

Spt  aetheris  nit Oij. 

Macerate  for  eight  days,  and  filter. 

Used  for  subacute  inflammation  of  the  bladder,  urethra,  &c.,  and 
of  the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M.  also  uses 
spirit  of  nitric  ether  as  a  menstruum  for  colchicum,  guaiac,  squill, 
ergot,  ipecac,  &o.  (See  Virginia  MecL  and  Surgical  Journal^  Nov., 
1853.) 

Asiatic  Tincture  for  Cholera, 

This  is  a  most  valuable  application  of  the  Ethereal  Liquor  of  Hoff- 
man, the  diffusible  character  of  which  is  admirably  adapted  to  heighten 
the  effect  of  the  powerful  stimulants  prescribed.  It  has  attained  con- 
siderable celebrity  within  several  years  past 

Take  of  Opium 5j. 


3.i- 
Oj. 


Camphor 

Oil  of  cloves  . 

Capsicum 

Hoffmann's  anodyne 

Macerate  ten  to  twenty  days,  or  prepare  by  displacement 

Adult  dose,  20  to  60  drops  every  second,  third,  or  fourth  hour, 
according  to  circumstances,  in  a  little  sweetened  water. 

Ethereal  Tincture  of  Ouaiacum. 

Take  of  Resin  guaiacum        .        .        .    8  oz. 

Spirit  of  nitric  ether  (Squibb's)  1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtained. 
Doss,  a  teaspoon ful. 

Ethereal  Tincture  of  Oolchicum. 

Take  of  Colchicum       .        .        .        .    6  oz. 

Spirit  of  nitric  ether       .        .    1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtaioea. 
Dose,  20  to  80  drops. 
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Eihereal  Tincture  of  Cannahis  Indicce. 

Take  of  Squire's  extract  of  cannabis  .    Half  an  ounce.  ~ 
Spirit  of  nitric  ether      .        .    Half  a  pint. 

Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 
Dose,  o  to  15  drops. 

The  foregoing  preparations  are  used  jointly  for  rheumatic  and  neu- 
ralgic symptoms.  (See  Extemporaneous  Prescriptions^  They  are  also 
well  adapted  to  substitute  the  alcoholic  tinctures  of  the  same  drugs. 

Elixirs  and  Cordials. 

Under  these  names  a  variety  of  unofficinal  preparations  are  sold, 
most  of  which  are  mixtures  of  aromatic  wines  and  tinctures  with 
sugar,  the  latter  predominating.  Two  preparations  of  this  description 
are  appended  by  way  of  illustration : — 

Elixir  of  Oalisaya. 

Take  of  Calisaya  bark      .        .     One  ounce. 
Recent  orange-peel       .    Half  ounce. 
Ceylon  cinnamon. 
Coriander, 

Angelica  seeds,  of  each    Three  drachms. 
Caraway, 
Aniseed, 

Cochineal,  of  each        .    One  drachm. 
French  brandy     .        .    A  suflBcient  quantity. 
Simple  syrup        .         .     Ten  fluidounces. 

Displace  the  cinchona  and  aromatics  with  the  brandy,  until  ten 
fluidounces  are  obtained.  Continue  the  displacement  with  equal 
parts  of  brandy  and  water,  till  twenty -two  fluidounces  are  obtained, 
then  add  the  syrup. 

CuraqcLo  Cordial.    {Imitation^ 

Take  of  Curasao  bark  (bitter  orange)        .  oj. 

Peel  of  sweet  oranges  .        .  Sss. 

Cloves, 

Canella,  of  each  .        .        .        .  g^.  xv. 

Brandy Oss. 

Neutral  sweet  spirits    .        .        .  Oij. 

Distilled  orange  flower  water        .  fliij. 

Sugar Sbj. 

Prepare  a  tincture  by  percolation  with  the  aromatics,  brandy  and 
sweet  spirits,  then  add  the  distilled  orange-flower  water  and  the  sugar. 

The  genuine  Curasao  cordial  is  imported  from  Rotterdam  and  is 
highly  esteemed.  This  recipe,  furnished  me  by  L.  M.  Emanuel,  of 
Philadelphia,  forms  a  good  imitation  of  it.  Its  chief  use  in  medicine 
is  as  a  remedy  for  nausea,  especially  when  a  symptom  of  pregnancy. 
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CHAPTER    VIII, 


GALENICAL  PEEPABATIONS  OF  OPIUM. 

These  preparations  assume  an  importance  to  the  student  not. be- 
longing to  others,  from  the  extensive  use  made  of  opium  in  almost 
every  form  of  disease,  and  from  the  unusual  number  and  variety  of 
Galenical  solutions  made  }*rom  it. 

No  student  should  neglect  to  study  these  especially  and  carefully, 
so  as  to  be  familiar  with  their  relative  degrees  of  activity,  and  their 
effects  as  modified  by  the  menstrua  employed.  On  this  account  I 
have  devoted  a  separate  chapter  to  their  consideration. 

The  following  syllabus  embraces  the  officinal  Galenical  solutions  of 
opium,  and  also  the  solution  of  sulphate  of  morphia. 


Compositioa  and  reUtiTe  •trength. 

Done 

Tinct.  opii  camphorata, 

Opium  58S 

1  gr.  in  256  vsi 

fSJtofJss. 

(Paregoric), 

Camphor  9j 

■ 

Benzoic  acid  ^sb 

to  OJ  dil.  ale. 

Oil  of  aniseed  f5ss 

Honey  gj 

TiDct.  opii  (Laudanum), 

Opium  gj,  3ij  to  Oj  s=  1  gr.  in  13  nv. 

git.  XXV. 

Tinct.  opii  acetata, 

Opium  5j        J             1  gr.  in  10  n\. 
Alcohol  fjiv    • 
Vinegar  f.^vj  ) 

gtt,  XX. 

Yinum  opii. 

Opium  gij       1             1  gr.  in  8  n\. 

gtt.  XX. 

(S/denham'a  Laud.), 

Cinnamon,       •  to  sherry,  Oj. 
Cloves,  a&  ^i  ) 

Aoetnm  opii. 

Opium  3viij  1 

1  gr.  in  6i  nv. 

gtt.  y  to  X. 

(Black  Drop), 

Nutmeg  Jiss 
Saffron  gss 
Sugar  Sxij     J 

to  Oiij  fjiv  when  fin'd. 

Liquor  Morphie  sulphatis, 

i  gr.  morphia  ss  }  gr.  opium  to  f5J 

f3J. 

The  mode  of  preparation  and  uses  of  each  of  these  will  require 
separate  mention. 

All  the  preparations  of  opium  are  directed  to  be  made  from  the 
powdered  drug;  this  is  designed  to  prevent  variations  in  strength,, 
resulting  from  the  different  degrees  of  dryness  of  different  specimens,. 
as  found  in  commerce.  In  most  instances,  however,  the  apothecary 
or  physician  prefers  to  select  the  drug  in  its  crude  condition,  and  in 
the  absence  of  conveniences  for  drying  and  powdering  it  in  large 
qoantities,  uses  it  in  lump.  I  shall,  therefore,  describe  the  processes 
with  reference  to  both  the  powdered  and  the  crude  opium,  premising 
that  the  manipulator  should  always  make  the  preparation  with  the 
Pharmacopoeia  before  him,  in  this  as  in  all  other  cases. 

Oamplioraifd  tincture  of  opium  is  made  by  dropping  the  opium  as 
finely  divided  as  its  condition  will  admit  of,  the  benzoic  acid,  camphor^ 
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and  oil  of  aniseed,  into  a  suitable  bottle,  and  pouring  the  diluted 
alcohol  upon  them ;  after  standing  for  two  weeks,  with  occasional 
agitation,  the  tincture  is  filtered  and  the  honey  is  added  to  complete 
it.  The  chief  use  of  paregoric  is  for  children,  to  whom  it  is  given  in 
doses  varying  according  to  the  age  of  the  child  from  ten  drops  to  a 
teaspoonfal.  The  adult  dose  is  as  stated  in  the  table.  It  is  used  in 
mistura  glycyrrhizae  comp.,  and  in  other  expectorant  medicines. 

This  tincture,  in  the  Pharmacopoeia  of  1830,  was  directed  to  be 
made  with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it  a  dark 
coloV,  resembling  that  of  laudanum,  was  substituted  in  the  two  last 
editions  by  honey.  It  has  a  rich  brown  color,  and  a  rather  agreeable 
aromatic  taste. 

Tincture  of  opium  is  directed  to  be  made  by  macerating  powdered 
opium  in  diluted  alcohol  for  fourteen  days,  expressing  and  filtering 
through  paper.  It  may  be  prepared  in  a  few  hours  by  mixing  the 
powdered  opium  with  near  its  own  bulk  of  sand,  packing  it  in  a  fun- 
nel and  pouring  on  the  menstruum,  in  divided  portions,  as  directed 
under  the  general  head  of  the  displacement  process.  If  the  drug  in 
powder  is  not  at  hand,  the  following  formula  may  be  used :  Take  of 
opium,  sliced,  one  ounce  and  two  drachms,  add  to  it  two  fluidounces 
of  hot  water,  and  by  the  aid  of  a  pestle  and  mortar,  work  it  into  a 
uniform  pasty  mass;  to  this  add  six  fluidounces  of  water,  and  eight 
fluidounces  of  alcohol,  making  in  all  one  pint  of  diluted  alcohol ;  allow 
it  to  macerate  for  two  weeks,  occasionally  shaking  it,  and  throw  the 
whole  upon  a  filter — to  the  pnlp,  remaining  after  the  liquid  has 
drained  oflF,  add  about  two  fluidounces  of  water,  which  will  displace 
the  last  portion  so  as  to  make  the  whole  of  the  tincture  measure 
exactly  the  pint. 

Laudanum  is  more  used  than  any  other  preparation  of  opium.  It 
is  employed  internally  in  small  doses,  combined  with  stimulants,  and 
frequently  repeated,  to  excite  the  nervous  and  arterial  systems,  as  in 
the  typhoid  forms  of  disease.  (See  Prescriptions.)  It  is  also  used  by 
itself  or  in  combination  to  allay  nervous  irritation,  and  to  promote 
sleep  and  relieve  pain ;  for  these  purposes,  it  generally  requires  to  be 
given  in  full  doses,  especially  when  the  case  is  urgent.  It  is  some- 
times employed  in  cancerous  and  other  very  painful  diseases,  and  in 
mania  a-potu,  in  doses  of  half  a  fluidrachm  to  one  fluidrachm  (60  to 
120  drops),  and  repeated.  Camphor  water  and  compound  spirit  of 
ether  are  much  used  with  it  in  its  more  strictly  anodyne  and  sedative 
applications.  In  nervous  and  spasmodic  affections,  it  is  given  with 
other  antispasmodic  medicines,  or  by  itself.  To  expectorant  mixtures 
it  is  a  very  frequent  addition,  though  the  camphorated  tincture  is 
generally  preferable  in  this  instance.  Combined  with  astringents  and 
chalk,  it  is  much  used  in  the  treatment  of  diarrhoea,  dysentery,  and 
cholera  morbus,  and  is  a  frequent  addition  to  mistura  cretie.  For  its 
diaphoretic  effects,  the  best  combinations  contain  an  emetic,  as  wine 
of  ipecac  or  of  antimony,  or  frequently  spirit  of  nitric  ether.  It  is 
often  added  to  castor  oil,  to  correct  griping  or  excessive  parging  frofa 
its  use.  ..   * 


yiKSOAB  OF   OPIUIf.  153 

Laudanum  is  mucli  used  in  enemata,  collyria,  and  in  lotions  of 
TarioQS  kinds.  In  an  enema  it  may  be  used  in  three  times  the 
quantity  employed  by  the  mouth,  with  a  view  to  the  same  effect.  In 
an  eye  wash,  wine  of  opium,  or  a  solution  of  the  aqueous  extract,  is 
preferred,  as  obviating  the  stimulant  effects  of  the  alcohol.  It  is 
frequently  added  to  cataplasms  or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in  order 
to  sell  it  cheap ;  the  usual  wholesale  price  for  a  good  article  is  from 
sixty-two  to  seventy-five  cents  per  pint,  or  by  retail,  twelve  to 
eighteen  cents  an  ounce.  If  it  has  become  turbid  from  the  evapora- 
tion of  a  portion  of  alcohol,  it  is  above  standard  strength,  and  should 
be  filtered  to  free  it  from  the  precipitate. 

Acetated  tincture  of  opium  is  not  commonly  designated  by  any 
synonym,  and  must  be  carefully  distinguished  from  black  drop,  to 
be  noticed  presently.  It  may  be  prepared  by  macerating  the  opium 
in  powder  withr  the  vinegar  and  alcohol  for  two  weeks,  or  displacing 
as  in  the  case  of  laudanum.  If  the  opium  is  in  mass,  it  may  be 
worked  into  a  paste  with  a  small  portion  of  the  vinegar,  after  which 
the  remainder  of  that  liquid  and  the  alcohol  may  be  added,  mace- 
rating for  two  weeks  as  in  the  other  case. 

This  tincture  is  sometimes  recommended  in  preference  to  laudanum, 
as  less  liable  to  produce  those  nervous  symptoms,  which  often  follow 
the  use  of  opium.  As  shown  in  the  table,  it  is  stronger  than  laudanum, 
but  much  weaker  than  black  drop. 

Wine  of  Opium, — This  officinal  substitute  for  Sydenham's  laudanum 
may  be  made  by  a  similar  process  to  the  foregoing.  It  is  made  with 
a  much  larger  proportion  of  opium  to  the  quantity  of  menstruum 
employed,  than  laudanum,  and  yet  the  dose  directed  in  the  books  is 
the  same;  this  must  be  owing  to  a  supposed  inferior  solubility  of 
'  the  active  principles  in  wine,  than  in  diluted  alcohol.  A  great  many 
extemporaneous  prescriptions  for  collyria  contain  this  ingredient. 

Vinegar  of  Opium^  or  Black  Drop, — The  strongest  of  the  prepara- 
tions of  opium  is  made  by  a  series  of  processes,  not.  quite  so  simple  as 
those  last  detailed.  The  opium,  either  in  coarse  powder  or  worked 
into  a  paste  as  before  described,  is  mixed  with  saffron  and  grated  nut- 
meg, and  digested  with  a  given  quantity  of  diluted  acetic  acid,  for 
forty-eight  hours.  This  may  be  conveniently  accomplished  in  an 
ordinary  beaker  glass,  or,  if  the  heat  is  carefully  regulated,  in  a  wide- 
mouth  packing  bottle  or  bowl,  placed  on  top  of  a  stove  in  a  bed  of 
sand,  care  being  taken  to  avoid  a  heat  which  would  boil  the  prepara- 
Uoo ;  after  straining  off  this  first  portion  of  the  liquid,  the  residue  is 
again  digested,  with  a  fresh  portion  of  the  menstruum,  for  twenty-four 
hours,  and  this  drained  off.  In  order  to  displace  the  portion  of  men- 
atmam  which  would  otherwise  remain  in  the  mass,  to  insure  the  more 
thorough  extraction  of  its  soluble  principles,  and  to  obtain  the  liquid 
dear,  tne  mass  is  now  transferred  to  a  displacement  funnel,  and  the 
vliola  of  the  liquid  passed  through  it,  returning  the  first  portion  till 
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it  passes  clear,  and  continuing  the  process  by  the  addition  toward  the 
last  of  fresh  portions  of  the  same  menstruum,  till  exactly  the  required 
measure  is  obtained.  The  clear  solution  is  now  transferred  to  the 
vessel  first  employed,  the  sugar  added  to  it  and  dissolved,  and  finally, 
should  it  not  make  exactly  the  required  quantity  of  the  preparation, 
it  is  further  evaporated  to  the  right  point. 

Black  drop  is  deservedly  esteemed  as  a  most  valuable  preparation. 
The  morphia  it  contains  is  in  the  condition  of  acetate ;  which  is  con- 
sidered by  many  to  be  more  agreeable  in  its  mode  of  action  than  the 
native  meconate  existing  in  the  drug.  One  grain  of  opium  being  re- 
presented by  6 J  minims,  the  dose. will  be  only  from  five  to  ten  drops, 
because,  although  in  the  case  of  laudanum,  two  drops  are  frequently 
required  to  make  a  minim,  in  this  case,  sugar  being  used  instead  oi 
alcohol,  the  drops  are  larger,  and  frequently  reach  a  minim  in  bulk. 

The  popularity  of  black  drop  with  persons  who  use  opium  habitu- 
ally, is  one  of  the  strongest  evidences  of  its  superiority  over  laudanum. 
I  was  informed  by  one  lady,  who  is  a  victim  to  this  vice,  and  who 
procures  her  black  drop  by  the  gallon,  that  in  comparing  her  own 
condition  with  that  of  others  within  the  range  of  her  acquaintance, 
who  have  used  laudanum  to  no  greater  excess  than  she  uses  black 
drop,  that  while  they  soon  exhibited  in  their  persons  the  evidences  of 
its  poisonous  efiects,  she  was  enabled  to  preserve  to  a  great  extent  the 
natural  freshness  and  fulness  of  her  features ;  this  she  attributed  to 
the  form  in  which  she  took  the  drug.  Her  statement  cannot  of  course 
be  received  as  evidence  of  the  difference  referred  to,  though  it  accords 
with  the  testimony  of  others,  and  also  corresponds  with  the  observa- 
tion of  some  physicians  of  large  experience. 

Solution  of  sulphate  of  morphia  (U.  S),  though  its  strength  is  usually 
estimated  as  stated  in  the  syllabus,  is  weaker  in  proportion  to  the 
other  preparations  than  is  there  stated.    The  dose  is  frequently  fjij- 

Magtndie^s  solution^  much  used  in  New  York  and  Boston,  is  made  in 
the  proportion  of  sixteen  grains  to  the  fiuidounce.  Care  should  be 
taken  in  prescribing  and  vending  this,  to  distinguish  between  it  and 
the  officinal  solution. 

Unofficinal  Solutions  of  Opium. 

Elixirs  of  Opium. — There  are  several  preparations  vended  under 
this  name,  of  which  the  most  popular  is  McMunn's  Elixir.  This  is 
a  weaker  preparation  than  laudanum,  the  common  dose  being  varied 
from  twenty  to  forty  or  even  sixty  drops ;  being  an  aqueous  solution, 
with  probably  the  smallest  proportion  of  a  spirituous  ingredient  that 
is  sufiicieot  to  preserve  it,  the  drops  are  large  and  the  quantity  named 
approaches  f3j.  McMunn's  Elixir  borders  on  the  confines  of  quackery, 
though  much  used  by  regular  practitioners.  Its  composition  is  con- 
cealed, although  the  fact  of  its  being  a  nearly  pure  aqueous  solution 
of  opium  seems  generally  understobd.  Several  pharmaceutists  have 
from  time  to  time  called  attention  to  the  superiority  of  water  as  a 
menstruum  for  opium.   The  late  Augustine  Duhamel  was  in  the  habit 
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of  making  laadanum  by  digesting  the  opinm  with  water  alone,  and 
adding  the  alcohol  after  filtering,  believing  that  in  this  way  he  avoided 
the  extraction  of  the  resinous  ingredient  supposed  to  occasion  the  un- 
pleasant aft;er-efiects.  The  separation  of  the  narcotine  from  opium  by 
digestion  with  ether  previous  to  making  laudanum  from  it,  was  at  one 
time  recommended,  but  is  now  little  resorted  to. 

Eugene  Dupuy,  pharmaceutist  of  New  York,  published  in  1851  the 
following  recipe  for  a  substitute  for  McMunn's  Elixir,  which  he  stated 
had  been  used  for  some  six  years  with  satisfaction,  being  found  to 
possess  the  sedative  property  peculiar  to  it  without  any  of  the  un- 
pleasant effects  attributed  to  laudanum.  The  proportion  of  opium  is 
the  same  as  in  the  officinal  tinctura  opii. 

Take  of  Opium 3x. 

Water  I q.  s. 

Alcohol  (95  per  ct.)       .        .        .        .     fsiv. 

The  opium  is  to  be  made  into  a  thin  pulp  with  water;  the  mixture 
allowed  to  stand  in  a  cool  place  48  hours,  then  transferred  into  an 
elongated  glass  funnel,  containing  filtering  paper.  A  superstratum 
of  water,  equivalent  to  the  bulk  of  the  whole  mass,  is  adfled.  When 
the  filtered  liquid  reached  f  Jxij,  the  alcohol  is  added  to  the  filtered 
liquid,  making  Oj — about  two  thirds  of  the  substance  of  the  opium  is 
contained  in  the  solution ;  the  resin,  narcotina,  &c.,  being  chiefly  con- 
tained in  the  residue.  The  dose  by  minims  would  be  the  same  as 
that  of  laudanum. 

Professor  Procter's  recipe  for  a  similar  preparation  is  as  follows. 
It  is  more  difficult  of  execution  and  more  expensive,  but  makes  a  fine 
preparation,  and  one  which  has  been  found  to  answer  a  very  good 
purpose : — 

Take  of  Opium,  in  powder         ....  3x. 
Ether, 

Alcohol,  of  each  ....  f 3iv. 

Water q.  s. 

Macerate  the  opium  in  half  a  pint  of  water  for  two  days,  and  express; 
subject  the  dregs  to  two  successive  macerations,  using  six  fluidounces 
of  water  each  time,  with  expression ;  mix  and  strain  the  liquors,  eva- 
porate them  to  two  fluidounces,  and  agitate  the  liquid  with  the  ether 
several  times  during  half  an  hour.  Then  separate  the  ether  by  means 
of  a  funnel,  evaporate  the  solution  of  opium  to  dryness,  dissolve  the 
extract  in  half  a  pint  of  cold  water,  pour  the  solution  on  a  filter,  aud 
after  it  has  passed,  wash  the  filter  with  sufficient  water  to  make  the 
filtrate  measure  12  fluidounces,  to  which  add  the  alcohol  and  mix, 
making  a  pint. 

This  has  the  same  strength  as  laudanum. 

By  the  ether  in  this  process,  the  odorous  principle  and  resin  dis- 
solved to  a  certain  extent  by  the  water  are  extracted  and  dissipated ; 
any  portions  of  thebania,  meconin,  codeia  and  meconate  of  narcotine, 
contained  in  the  aqueous  solution,  are  also  removed ;  the  evaporation 
to  dryness  and  re-solution  in  water,  remove  the  ethereal  odor,  and 
separate  a  portion  of  acid  resin  and  extractive. 
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Incompniibles, — All  the  preparations  of  opium  are  pharmaceutically 
incompatible  with  the  alkalies,  and  their  mono-carbonates  generally, 
on  account  of  their  precipitating  the  morphia  in  an  insoluble  con- 
dition from  its  meconate.  With  acetate  of  lead,  they  give  a  precipi- 
tate, chiefly  of  meconate  of  lead,  the  morphia  remaining  in  solution 
as  acetate.  Aptringent  infusions  and  tinctures  generally  throw  down 
tannates  or  gallates  of  morphia,  which  are  quite  insoluble.  Some  of 
the  metallic  salts  may  be  considered  as  incompatible,  but  in  practice 
there  is  no  difficulty  in  mixing  small  quantities  of  laudanum  with 
diluted  solutions  of  these.  In  fact,  the  chief  point  to  be  observed,  in 
the  mixing  of  these  preparations  in  prescription,  is  to  add  them  after 
the  full  degree  of  dilution  is  obtained ;  in  this  manner  they  may  be 
mixed  without  disturbance,  in  the  great  majo^'ity  of  insUinces,  espe- 
cially where,  as  is  mostly  the  case,  the  quantity  added  is  small. 

Treatment  of  Poisoning  by  Opiurh. — When  opium  is  taken  in  quanti- 
ties sufficient  to  produce  death,  the  first  and  invariable  remedy  is  to 
evacuate  the  stomach,  by  administering  an  active  emetic  dose,  as  for 
instance,  five  grains  of  tartar  emetic  or  sulphate  of  zinc,  or,  as  is  fre- 
quently more  convenient  and  equally  efficacious,  large  doses  of  mustard 
suspended  in  warm  water.  The  patient  should  also  be  kept  in  motion, 
if  possible,  the  face  and  head  being  splashed  with  cold  water,  when  a 
disposition  to  sleep  seems  to  be  gaining  the  mastery ;  in  this  way, 
patients  may  very  frequently  be  restored,  even  afler  taking  large  doses 
of  laudanum.  Instances  of  the  kind  have  been  of  frequent  occurrence 
within  the  last  few  years  in  this  city. 

Two  cases  have  come  under  my  own  notice,  in  which  the  galvanic 
battery  has  been  employed  as  a  last  resort,  with  the  effect  of  restoring 
one  patient  permanently,  and  the  other  temporarily,  the  reaction  not 
being  sufficient  in  the  latter  instance  to  establish  convalescence,  thougli 
life  was  prolonged  for  several  weeks.  Artificial  respiration  has  oc<;a- 
sionally  been  resorted  to,  when  the  prostrating  influence  of  the  poison 
had  arrested  the  natural  process,  life  being  prolonged  by  this  means, 
until  the  impression  of  the  narcotic  had  passed  off:  recovery  has  been 
effected  in  this  way. 

The  Abuse  of  Opium, — The  habitual  use  of  the  preparations  of  opium 
as  a  means  of  intoxication,  is  an  evil,  the  extent  of^  which  is  scarcely 
appreciated  by  the  profession,  or  by  the  community  at  large.  There 
are  shops  in  the  outskirts  of  our  large  cities  in  which  the  sale  of  lau- 
danum forms  one  of  the  principal  items  of  business.  These  peddle  it 
out  to  every  poor  victim,  who  can  produce  a  few  pennies  to  purchase 
a  temporary  relief  from  imaginary  pains.  So  common  is  this  article  of 
trade  that  even  little  children  are  furnished  with  it,  on  application,  as 
if  it  were  the  most  harmless  drug.  It  is  sold  in  these  shops  at  half  the 
price  maintained  by  respectable  establishments,  and  there  can  be  no 
doubt  that  its  intoxicating  efiects  are  sought  by  many,  who  use  it  as  a 
substitute  for  alcoholic  drinks.  Individuals  who  would  shrink  from 
the  habitual  use  of  spirituous  liquors,  employ  this  medicine^  under  a 
false  persuasion  that  it  is  useful  or  necessary  to  allay  some  symptom 
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of  a  chronic  disease,  until  they  become  victims  to  one  of  the  worst  of 
habits.  There  is  scarcely  an  apothecary  in  our  large  cities  who  cannot 
relate  instances  of  opium  intoxication  that  have  come  under  his  own 
notice,  and  been  served  at  his  own  counter.  Females  afSicted  with 
chronic  disease;  widows  bereft  of  their  earthly  support;  inebriates  who 
have  abandoned  the  bottle;  lovers  disappointed  in  their  hopes;  flee  to 
this  powerful  drug,  either  in  its  crude  form,  in  the  form  of  tincture, 
or  some  of  its  salts,  to  relieve  their  pain  of  body  or  mind,  or  to  take 
the  place  of  another  repudiated  stimulant.  Such,  too,  is  the  morbid 
taste  of  these,  that  they  think  they  require  the  soporific  influence  of 
opium  to  fill  up  the  measure  of  their  life  enjoyment,  just  as  the  drunk- 
ard  is  wedded  to  his  cups,  or  the  tobacco-user  to  the  weed. 

The  prevalence  of  this  kind  of  indulgence  is  liable  to  increase  in 
proportion  as  legal  restrictions  are  placed  upon  the  sale  of  alcoholic 
stimulants.  By  the  so  called  liquor  laws,  as  enacted  in  some  of  the 
States,  the  responsibility  of  the  sale  of  spirituous  liquors  is  designed 
to  be  thrown  into  the  hands  of  the  druggist  and  apothecary ;  with  him 
rests  in  great  measure  the  necessary  discrimination  as  to  the  sale  of 
these  powerful  agents;  he  must  endeavor  to  draw  the  line  between  the 
purchaser  who  seeks  them  for  an  undue  indulgence  in  their  intoxicating 
effects,  and  one  who  will  apply  them  to  legitimate  uses  in  disease.  That 
this  is  a  difficult  duty  cannot  be  denied,  and  its  observance  implies  the 
exercise  of  great  care  and  tact  as  well  as  of  moral  courage. 

Who  would  sell  an  ounce  of  laudanum  to  an  applicant  whose  inten- 
tioQ  to  commit  suicide  was  apparent?  And  yet  how  often  is  it  sold  to 
individuals,  who  are  only  protracting  their  suicide  by  the  demoralizing 
and  dissipating  habit  of  taking  it  in  smaller  and  gradually  increasing 
quantities? 

The  responsibility  for  many  cases  of  habitual  intoxication,  both  with 
alcohol  and  opium,  rests  with  the  physician.  Almost  every  apothecary 
of  large  experience  has  met  with  instances  in  which  the  parties  attri- 
bute their  habit  to  the  use  of  these  agents,  for  the  first  time,  under  the 
advice  of  a  physician,  by  whose  direction  it  has  been  persisted  in,  in 
some  chronic  case,  till  it  has  become  almost  impossible  to  desist  from 
the  indulgence. 

A  habit  among  laudanum-takers,  which  evinces  the  care  with  which 
the  practice  is  concealed  from  the  apothecary,  has  fallen  under  my 
notice.  A  small  well-washed  vial  is  presented  at  the  countermand  lau- 
danum demanded ;  it  is  furnished,  and  labelled  by  the  seller.  The  buyer 
consumes  it  all  in  a  few  hours,  or  days  at  most ;  he  removes  the  label, 
cleanses  the  vial  again,  and  presents  it  at  another  store,  with  the  same  re- 
quest ;  and  after  it  is  used,  he  goes  to  a  third,  and  so  on  perhaps  to  a  dozen 
stores,  till  he  comes  to  the  first,  again,  in  a  few  weeks  afler  his  original 
presentation;  he  may  not  be  recognized  at  either  place  till  months,  or 
even  years  have  rolled  awi^,  and  his  shrivelling  skin,  lemon-colored 
complexion,  contracted  pupil,  and  tremulous  limbs  mark  him  as  a  con- 
firmed victim  of  this  dangerous  habit.  The  apothecary  having  found 
out  bis  customer,  remonstrates,  but  conscious  of  the  fact  that  he  will  buy 
somewhere,  and  that  acute  pain  and  misery  will  be  the  consequence  of 
abetinence,  feels  perhaps  that  it  is  justifiable,  under  the  circumstances, 
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to  sell;  and  thus  the  days  and  weeks  go  on,  till  the  habit  and  its  victim 
alike  disappear. 

The  quantity  of  laudanum  that  may  be  taken  varies  with  different 
individuals.  Those  habituated  to  it  consume  from  a  few  teaspoon fu Is 
to  an  ounce  or  more  per  day.  A  medical  friend  informed  me  that  a 
child  less  than  two  years  old  came  under  his  observation,  to  whom  was 
administered  a  dessertspoonful  of  laudanum  per  diem  to  keep  it  quiet, 
while  the  mother  was  engaged  at  her  daily  toil ;  this,  of  course,  was 
the  result  of  previous  habit,  originating  in  a  small  beginning. 

Persons  who  have  been  addicted  to  the  use  of  ardent  spirits,  are,  per- 
haps, more  apt  to  use  laudanum  in  preference  to  the  crude  drug,  or  any 
of  the  salts  of  morphia.  The  cheapness  of  the  tincture  over  the  salts  is 
a  strong  reason  with  others.  We  know  of  a  lady  whose  bill  for  sulphate 
of  morphia,  during  a  single  year,  was  ninety  dollars,  which,  if  we  esti- 
mate it  at  the  usual  price,  and  take  the  daily  average  of  the  quantity 
consumed,  would  exhibit  the  enormous  consumption  of  over  20  grains 
a  day.  And  yet  the  victim  of  this  slavery  is  able  to  attend,  in  some 
measure,  to  her  daily  pursuits,  and  has  already  attained  middle  age, 
without  any  evidence  of  organic  disease. 

Another  lady,  suffering  from  a  uterine  complaint,  who  had  been  for 
years  in  the  habit  of  using  opium,  at  first  by  the  advice  of  a'**  physi- 
cian and  subsequently  from  an  impression  of  its  value  to  her,  contin- 
ued it  in  gradually  increasing  doses,  till  the  daily  consumption  of  the 
gum  and  the  tincture,  taken  alternately,  amounted  to  many  grains  of 
the  former,  and  half  an  ounce  of  the  latter.  In  this  case  the  patient 
was  bedridden,  and  suffered  a  great  deal  of  pain  when  the  system  was 
not  directly  influenced  by  the  medicine. 

A  degree  of  restlessness  and  nervous  irritability,  amounting  almost 
to  spasm,  when  not  under  the  effects  of  the  drug,  are  characteristic  in 
almost  every  aggravated  case. 

One  colored  woman,  advanced  in  life,  who  had  been  advised,  many 
years  before,  by  her  physician,  to  employ  laudanum  for  the  relief  of 
the  painful  symptoms  of  a  chronic  disease,  was  known  for  several 
years  to  take  invariably  f  Siss  of  laudanum,  which  was  purchased  daily 
as  required.  A  lady  of  my  acquaintance,  who  I  believe  since  reco- 
vered entirely  from  the  habit,  took  for  years  a  half  grain  powder  of 
sulphate  of  morphia  daily,  sometimes  perhaps  twice  a  day.  On  one 
occasion,  a  man  proposed  to  purchase  at  the  counter  a  fluidounce  vial 
of  laudanum,  and  when  the  price  of  it  was  demanded,  immediately 
swallowed  the  whole,  as  was  supposed  for  the  purpose  of  suicide.  He 
was  afterwards  seen  in  the  streets  apparently  in  his  usual  health. 

Dr.  Garrod  relates  a  case  of  a  young  man  who  took  one  drachm  of 
Smyrna  opium  night  and  morning,  and  frequently  from  an  ounce  to 
an  ounce  and  a  half  of  laudanum  in  addition. 

We  are  informed  of  an  instance  of  a  lady  advanced  to  her  three- 
score, years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day 
to  day  kept  herself  under  the  influence  of  this  narcotic.  Such  was 
the  morbid  mental  influence  which  kept  her  unhappy  in  the  antici- 
pation of  a  result  which  has  not  yet  occurred. 

The  moral  responsibility  connected  with  the  question  of  prescrib- 
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iog  and  dispensing  opium,  may  be  greater  than  has  been  hitherto 
■clcnowledged;  and  the  few  remarks  liere  presented  are  designed  to 
awaken  an  interest  among  those  who  by  position  and  pursuits  are 
best  qualified  to  exercise  a  wholesome  influence  upon  its  abuse. 


CHAPTEK    IX. 

THE  GENERATION  OF  HEAT  FOR  PHARMACEUTICAL  PURPOSES. 

Many  of  the  processes  directed  in  the  Pharmacopmia  may  be  con- 
ducted in  an  ordinary  cannon  stove — as  making  infusions  and  decoc- 
tiond,  syrups^  some  of  the  extracts,  all  of  the  ointments  and  cerates, 
and  some  of  the  plasters.  The  various  kinds  of  cooking  stoves  are 
still  better  adapted  to  these  purposes,  each  having  its  particular  advan- 
tages, and  nearly  all  offering  facilities  not  only  for  performing  the 
processes  requiring  the  naked  fire,  hut  also  being  conveniently  fitted 
with  saad  and  water  baths,  and  having  ovens  attached  which  answer 
the  parposes  of  the  drying  chambers  in  regular  pharmaceutical  fur< 
naces  or  stoves. 

Permanent  furnaces,  fitted  to  the  proper  performance  of  every  phar- 
maceutical process,  are  fully  described  in  the  work  of  Mohr,  Ked- 
vood,  and  Procter,  and  in  that  of  Prof.  Morfit ;  a  detailed  account 
of  these  does  not  fall  within  the  scope  of  the  present  work.  A  few 
notices  of  cheap  and  convenient  forms  of  apparatus  for  generating 
heat,  especially  of  a  portable  character,  may  be  given. 

The  common  clay  furnace  is  mach  used  in  open  chimney-places, 
or  ID  the  open  air,  charcoal  being  the  fuel;  a  common  bellows  is  em- 
ployed when  necessary  to  increase  the  intensity  of  the  fire. 

Similar  furnaces  are  made  of  cast  iron,  but  they  possess  no  advan- 
tages for  use  with  charcoal. 

The  small  French  hand  furnace,  Fig.  132,  is  light  and  portable,  and 
preferable  to  the  ordinary  clay  furnaces  for  table  operations. 

Many  of  the  operations  of  the  pharmaceutical  laboratory  are  con- 
veniently performed  with  lamps,  alcohol  being  the  fuel.  A  neat  and 
elegant  alcohol  lamp  is  that  shown  in  Fig.  180;  it  has  a  ground  glass 
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cap  to  prevent  the  waste  of  alcohol  by  eraporation.  Tn  the  absence 
of  such  a  lamp,  a.  comoioD  glaas  bottle,  with  rather  wide  mouth,  may 
be  used ;  a  perforated  cork  with  a  small  glass  tube  about  an  inch  long 
is  inserted  in  the  neck  of  the  bottle,  as  shown  in  Fig.  131,  and  the 
wick  is  made  to  pass  through  this  into  the  alcohol  contained  in  the 
bottle. 

A  small  tin  alcohol  lamp  answers  about  aa  well  aa  any  for  com- 
mon purposes,  with  the  exception  of  having  no  cap  to  prevent  evapo- 
ralioD  from  the  wick  j  such  a  one  is  here  figured,  Fig.  133  and  184, 
with  a  convenietit  atand  in  which  to  place  it  under  a  capsule  or  other 
vessel  to  be  heated. 


Fig.  ] 


Fig.  134. 


Fig.  135. 


Th«  ftlccbol  l*mp  tud  (luid. 


Another  kind  of  alcohol  lamp,  familiar  to  all  chemical  atadents, 
is  Mitchell's  argand  lamp,  shown  in  section  in  Fig.  ISo.  In  this,  which 
is  usually  made  of  tin,  an  argand  burner  is  placed  in  the  centre  of  a 
cylindrical  reservoir,  r,  with  which  it  communicates  at  bottom  by  small 
lateral  tubes;  the  reservoir  is  furnished  with  a  tube  near  the  top  at  a, 
for  the  introduction  of  the  fluid ;  this  is  stopped  with  cork  having  t 
slight  perforation,  so  as  to  admit  the  air  as  the  alcohol  is  consumed. 
The  cylindrical  wick,  h,  which  is  inserted  in  the  burner,  is  kept  satn- 
rated  with  alcohol,  owing  to  ita  communicating  with  the  reservoir. 
When  lighted  at  its  upper  edge,  it  burns  freely,  having  a  draft  of  air 
within  as  well  as  without  the  cylindrical  column  of  flame,  and  gene- 
rates a  large  amount  of  heat. 

When  no  longer  wanted  for  use,  the  lamp  should  be  covered  by  a 
cap  over  the  burner,  or  emptied  of  alcohol,  otherwise  waste  will  oocnr 
by  continued  evaporation  from  the  wick. 

Pig.  138  represents  the  argand  burner  on  Mitchell's  retort  stand,  in 
use ;  a  great  edvantuge  is  attained  by  the  use  of  a  chimney  to  surround 
and  concentrate  the  flame;  this  may  be  set  into  the  outer  opening  for 
draught  between  the  reservoir  r  and  the  burner  b  (Fig.  186),  so  as  to 
rest  upon  the  little  lateral  tubes  at  the  bottom ;  it  should  be  long 
enough  to  project  three  inches  above  the  top  of  the  lamp. 

Fig.  137  represents  Berzelius's  lamp;  this  is  adapted  to  alcohol  or 
oil;  it  is  attached  to  a  permanent  stand,  upon  the  upright  rod  of 
which  it  moves,  being  secured  by  a  screw,  which  presses  against  the 
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Fig.  138.  Pig.  137. 


Hitolwll'i  ratort  ituid  and  Ump. 

rod ;  the  reservoir  is  here  separated  from  the  burner, 
with  which  it  commatiicates  by  a.  single  tube.  An- 
other pattera  has  the  burner  in  the  middle  of  the 
reservoir,  as  ia  the  case  of  Mitchell's  lamp.  A  little 
■crew  tfl  arranged  alongaida  the  burner  to  raise  or 
depreaa  the  wick. 

Fig.  138  is  a  chimney,  which  ia  adapted  to  con6ne 
the  flame  within  narrow  limits,  and  to  increase  the 
draught,  thus  diminishing  the  tendency  to  smoke,  and 
increasing  the  intensity  of  the  heat.  It  may  be  applied 
utber  to  Berzelias's  or  Mitchell's  lamp. 

One  of  the  beat  contrivances  for  generating  an 
intense  heat  for  those  few  processes  in  pharmacy  to 
which  it  is  essential,  and  for  fusing  insoluble  silicates 
in  analytical  processes,  and  for  glass  blowing  and  bending  operations, 
and  numerous  other  uses  in  chemical  laboratories,  is  the  lamp  next 
figured,  which  is  called  the  Russian  lamp,  or  the  alcohol  blast  lamp. 

This  is  shown  in  Fig.  189.  It  consists  of  a  double  copper  cylinder, 
a,  inclosed  at  top  and  bottom,  and  surrounding  an  interior  chamber, 
which  extends  somewhat  below  the  bottom  of  the  cylii^der  to  a  per- 
manent copper  bottom,  as  shown  in  the  section.  Near  the  top  of  the 
cylinder,  an  open  tube  of  the  same  material  ia  soldered  on  at  a,  for 
the  parpose  of  filling  it,  and  nearly  opposite,  on  the  other  aide,  a  tube 
i,  also  of  copper,  ie  inserted ;  this  is  bent,  as  seen  in  the  drawing,  and 
gradnally  tapering  down  to  a  small  diameter,  enters  the  internal 
chamber  between  the  lower  terminus  of  the  cylinder  and  the  bottom ; 
it  is  now  curved  upward,  and  terminates  with  a  small  oriBoe  at  c;  a 
movable  top,  d,  ia  fitted  with  a  handle,  and  so  constructed  as  to  fit 
tightly  over  the  open  top  of  the  chamber.  E  represents  a  sheet  iron 
stove  or  fumaoe  in  which  the  lamp  may  be  placed  when  used,  and 
11 
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which  serves  as  a  support  for  crucibles,  dishes,  &c.  The  mode  of 
using  this  lamp  ia  to  fill  the  cylinder  with  alcohol  by  means  of  the 
tube  a  till  it  commences  to  run  out  of  the  Jet  c,  then  cork  up  the  opea 


RuuioD  or  alcohol  blut  lamp  and  BtoTa. 

end  of  the  tube  a,  observiriK  not  to  secure  the  cork  too  tightly,  for 
fear  of  explosions.  About  two  fluidounces  of  alcohol  are  now  poured 
into  the  central  chamber,  or  sufficient  to  cover  the  bottom  and  rise  to 
within  an  inch  or  two  of  the  orifice  at  c.  This  spirit  being  now 
ignited  by  a  match,  quickly  heats  that  contained  in  the  surrounding 
cylinder,  and,  as  this  boils,  the  vapor  formed  is  forced  through  the 
tube  t  in  a  powerful  jet,  which,  as  it  escapes  at  c,  is  ignited,  by  the 
Hame  playing  upon  the  surface  of  that  in  the  chamber,  and  thus  forms 
n  jet  of  flame  possessing  an  intense  heating  power;  should  any 
obstruction  occur  in  the  tube  b,  or  at  the  orifice  c,  the  apparatus 
might  explode,  but  that  the  cork  at  a  would  be  likely  to  be  thrown 
out.  When  it  is  desired  to  stop  the  fiame,  and  whenever  the  appa- 
ratus is  to  be  put  out  of  use,  the  cover  d  is  placed  on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  I  have  found  this  lamp  an  admirable  arrange- 
ment, doing  away  with  the  necessity  of  a  counter  blowpipe.    In  order 
to  apply  this  jet  to  the  greatest  advantage  for  the 
Fig.  no.  purpose  named,  a  crucible  jacket,  .^(Fig.  J40),  may 

be  placed  upon  the  projections  on  the  top  of  tbe 
stove  Ji  (Fig.  139),  immediately  over  the  flame  of  the 
lamp.  This  is  a  sort  of  chimney  made  of  sheet-iron, 
and  serving  the  double  purpose  of  keeping  the  cruci- 
ble from  all  currents  of  air  but  those  highly  heated 
by  the  flame,  and  of  returning  the  flame  back,  some- 
what as  in  a  reverberatory  furnace. 

The  best  fuel  for  pharmaceutical  purposes  is  tbe 
coal  gas  now  so  freely  and  cheaply  supplied  in  almost 
every  considerable  town. 
Craaibit jukat.  Tbe   gas   may  be  conducted   by  pipes   into   tbe 


HEAT   FOR   FHABMACBUTICAL   PUBF03B3. 


163 


connter  or  table,  and  terminated  at  any  conveQient  point  just  above 
iu  surface  by  a  suitable  burner;  or,  preferably,  it  may  have  soldered 
on  to  the  iron  pipe  at  its  terminus  a  leaden  one,  which,  being  flexible, 
may  be  moved  at  pleasure  to  any  desired  part  of  the  table.  A  very 
good  portable  apparatus,  capable 
Fig.  141.  of  being  used  in  any  part  of  the 

room,  or  in  any  room  in  the  house, 
is  shown  in  Fig.  141 ;  it  consists 
of  a  flexible  tube  of  gum  clastic 
material,  which  is  terminated  at 
one  end  by  a  cap  to  fit  on  to  the 
burner  of  a  common  chandelier, 
pendant,  or  side  light,  such  aa 


Fig.  142. 


Fig.  143. 


are  suspended  from  the  ceilings  or  walls  of  apartments  for  the  purposes 
of  illumination.  To  the  other  end  of  this  tube  is  a  little  stand  of  metal 
surmounted  by  a  burner  to  be  adapted  to  some  of  the  various  kinds 
of  K^  furnaces  to  be  described  in  the  sequel. 

Figs.  142  and  143  are  sectional  drawings  to  illustrate  the  di&rent 
modes  of  connecting  the  flexible  tube  as  above  with  the  permanent 
pipe.  Fig.  142  is  the  mercury  cup  arrangement;  a  small  cup  is 
screwed  on  to  the  burner  at  its  base,  into  which  is  introduced  a  few 
ounces  of  mercury,  and  into  this  the  cap  of  the  conducting  tube  dips 
so  as  to  form  an  air-tight  joint,  which  is  very  readily  shipped  and 
unshipped;  in  this  figure  the  cap  is  represented  as  having  a  fiange 
covering  the  mercury  cup,  which,  while  it  is  in  its  place,  protects  the 
mercury  from  evaporation  or  from  spilling  out.  When  nashippcd, 
however,  the  bath  of  mercury  is  unprotected,  and  becomes  wasted, 
frequently  requiring  to  be  renewed,  and  leading  to  inconvenience. 
Fig.  143  is  a  ground  burner  and  cap,  such  as  is  shown  also  in  Fig.  141. 
The  burner  and  cap  are  fitted  and  ground  to  each  other,  so  as  to  make 
a  direct  air-tight  connection  when  adjusted,  and  yet  are  removable  at 
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pleasure.  The  screws  by  which  the  burner  is  attached  to  the  pipe, 
and  the  cap  to  the  flexible  tube  above,  and  also  the  internal  construc- 
tion of  the  fish-tail  burner,  are  shown  in  this  section. 

Fig.  144  represents  the  argand  burner  with  rim ;  these  were  for« 
merly  much  used  with  glass  chimneys  and  shades,  for  illumination, 
but  have  been  almost  discarded  on  account  of  the  great  consumption 
of  gas  attendant  on  their  use.  The  jet  of  gas  is  here  through  the 
small  holes  at  the  top  of  the  hollow  cylinder,  the  funnel-shaped  append- 
age above  being  designed  to  spread  the  flame  when  used  for  illumina- 
tion; the  disk  of  brass  screwed  on  below  is  used  to  support  the 
chimney,  and  is  perforated  with  holes  so  as  to  allow  a  draft  of  air 
around  the  flame,  while  the  hollow  cylindrical  shape  of  the  burner 
favors  the  draft  through  its  centre.  The  argand  burner  is  shown  in 
Fig.  141,  as  covered  by  a  gas  furnace,  to  be  described  a  few  pages  hence. 

Fig.  145  is  a  kind  of  burner  not  much  used  in  this  country,  but 
well  adapted  to  applying  a  low  gas  flame  to  an  extended  surface,  as 
in  evaporation;  a,  is  a  cylinder  of  from  4  to  8  inches  diameter,  or 
more,  with  very  fine  orifices  near  each  other,  through  which  the  gas 

Fig.  144.  Fig.  146. 


Argand  burner.  Gaa  burner  for  small  jets. 

is  allowed  to  escape  and  inflame,  the  jet  being  controlled  so  as  to 
avoid  a  deposit  of  soot,  while  a  considerable  amount  of  diffused  heat 
is  generated,  owing  to  the  extended  surface  inflamed.  A  cast-iron 
furnace  containing  a  burner  of  this  description,  which  I  imported 
from  England,  has  proved  extremely  useful  in  numerous  processes 
requiring  continued  application  of  moderate  heat. 

Fig.  146  represents  a  cylindrical  screen  used  to  cover  over  either 
of  the  foregoing  burners,  the  object  being  to  confine  the  heat,  to  pre- 
vent the  flame  being  affected  by  draughts,  and  to  afford  a  support  for 
the  vessel  being  heated.  The  door  is  convenient,  when  the  top  is 
•covered,  to  lignt  the  flame,  and  to  see  its  elevation  and  depression 
during  the  process. 

Fig.  147  represents  a  cylinder  of  sheet  copper,  iron,  or  tin  (this 
may  vary  in  length  from  5  to  8  inches,  and  in  diameter  from  2|^  to  4 
inches),  with  a  ring  of  the  same  material  about  an  inch  wide,  and  just 
large  enough  to  slide  over  the  cylinder.  A  piece  of  copper  or  brass 
wire  gauze,  of  about  50  apertures  to  the  linear  inch,  and  a  little  larger 
than  the  diameter  of  the  cylinder,  is  stretched  over  the  top,  and 
secured  by  passing  the  ring  over  it,  while  the  bottom  is  left  open,  and 
either  supported  on  feet,  or  stood  directly  upon  the  table,  the  lower 
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margin  being,  as  in  this  case,  scalloped,  so  as  to  allow  the  free  passage 
of  air  into  it.  Prof.  Boy^  recommends  iron  wire  gauze  of  30  wires 
to  the  inch.  The  obstruction  to  the  free  passage  of  the  mixed  air  and 
gas  which  fine  gauze  presents,  he  says,  is  the  cause  of  the  large  amount 
of  carbon  in  the  flame  of  many  of  these  furnaces.  The  gas  accumu- 
lates in  the  top  of  the  cylinder  to  the  exclusion  of  the  necessary  pro- 
Ertion  of  atmospheric  air.  This  gas  stove,  as  thus  constructed,  is  to 
set  immediately  over  a  gas  pipe,  which  may  either  be  permanent 
or  flexible,  as  in  Fig.  141,  or  it  may  be  open  at  the  end,  or  terminated 
by  an  ordinary  bat-wing,  or  fish-tail,  orargand  burner;  preferably  by 
the  latter. 


Fig.  146. 


Fig.  147. 


Fig.  148. 


wm0^ 


o 


Serccn  and  support. 


Gaa  stoTe. 


Small  gas  stoye. 


Fig.  148  is  another  form  of  gas  furnace,  of  tin ;  the  bottom  being 
removed,  it  will  fit  the  rim  of  the  argand  burner,  and  this  is  shown  in 
Fig.  141,  so  arranged ;  the  object  of  the  little  cap  at  bottom  is  to 
adapt  it  to  an  ordinary  fish-tail  or  bat-wing  burner.  These  are  exten- 
sively introduced  in  Boston  for  family  use;  price  50  cents  each.  A 
grest  many  restaurants,  in  the  various  cities,  are  also  supplied  with 
these,  and  their  construction  is  often  varied,  so  as  to  give  support  to 
the  vessel  to  be  heated.  An  iron  tripod  should  accompany  the  gas 
furnace,  when  permanently  fixed  and  used  for  a  single  object,  but  with 
a  retort  stand  it  may  be  adapted  to  a  greater  variety  of  operations 
when  not  in  use. 

The  mode  of  using  the  stove  is  to  place  it  over  the  burner,  and  to 
allow  the  gas  to  escape  into  it,  and  thus  to  become  mixed  with  air, 
then  to  apply  a  light  above  the  surface  of  the  wire  gauze.  The  gas 
which,  under  ordinary  circumstances,  burns  with  a  bright  yellow 
flame,  indicating  the  presence  of  carbon  in  a  state  of  incandescence, 
and  depositing,  in  consequence,  a  large  amount  of  soot  upon  any  cold 
body  brought  in  contact  with  it,  may  now  be  so  completely  diluted 
with  air,  by  regulating  the  jet,  as  to  burn  with  a  light  blue  flame,  con- 
taining no  carbon.    The  combustion  being  much  more  complete,  and 
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spread  over  the  whole  surface  of  the  gauze,  gives  an  increased  amount 
of  heat,  and  so  diflfuses  it  over  the  bottom  of  the  vessel  as  to  diminish 
the  liability  to  fracture.  This  kind  of  heating  apparatus,  when  the 
fuel  is  accessible,  is  recommended  by  its  cleanliness,  as  it  is  as  free 
from  any  residue  or  sooty  deposit  as  alcohol  itself.  Gas  is  far  cheaper 
than  alcohol,  even  in  towns  where  the  price  reaches  $4  00  per  thou- 
sand feet.  In  Philadelphia  it  is  but  $2  25.  It  may  be  applied  for  an 
indefinite  period  without  renewing,  which  in  long  evaporations  is  par- 
ticularly desirable.  It  may,  also,  be  regulated  with  perfect  facility, 
and  left  burning  during  the  absence  of  the  operator,  without  the  fear 
of  a  material  increase  or  diminution  of  the  flame,  thus  superseding,  in 
many  instances,  the  necessity  for  a  sand  and  a  water  bath,  to  be  de- 
scribed in  a  subsequent  chapter. 

In  those  instances  where  a  gentle  heat  is  required,  and  especially 
when  the  vessel  to  be  heated  is  small,  the  stove  may  be  dispensed  with, 
and  an  argand  burner  being  used,  a  small  chimney  of  metal  or  glass 
is  set  on  its  rim,  as  shown  in  Fig.  149,  and  the  jet  of  gas  being  small, 
and  the  object  removed  some  distance  above  the  flame,  a  steady  and 
continuous  heat  is  attained  without  a  deposit  of  soot. 

In  some  gas  furnaces,  the  rim  used  to  secure  the  wire  gauze  over 
the  top  is  made  to  project  for  a  half  inch  or  more  above  the  gauze, 

and  the  inclosure  is  filled  with  pieces  of  pumice- 
^^^'  ^^*  stone,  or  of  brick,  about  the  size  of  a  chestnut ;  the 

advantages  of  this  are,  that  the  flame  is  not  so  liable 
to  be  blown  out  by  a  draught  of  air,  the  rim  acting 
as  a  shield  to  it ;  the  incombustible  material  becom- 
ing hot,  radiates  heat  beside  the  direct  heating  effect 
of  the  flame.  It  also  protects  the  wire  gauze  from 
corrosion  by  liquids  accidentally  spilled,  and  di- 
minishes the  liability  to  its  becoming  so  perforated 
as  that  the  flame  may  be  communicated  to  the  mixed 
gas  in  the  interior  of  the  stove,  thus  causing  a  slight 
e:c plosion,  similar  to  those  which  occur  on  a  larger 
scale,  on  introducing  a  light  into  close  apartments 
accidentally  filled  with  a  mixture,  in  large  proportion,  of  gas  and 
atmospheric  air.  If  the  cylinder  rests  on  the  table,  and  is  short,  so 
that  the  fire  is  brought  near  the  top  of  the  table,  the  heat  will  scorch, 
and  may  inflame  it.  To  avoid  this,  elevate  the  top  of  the  cylinder  at 
least  eight  inches,  or  place  it  and  the  burner  both  on  a  plaster  tile. 
The  fashion  of  putting  a  wire  gauze  diaphragm  between  the  gas 
burner  and  the  top  of  the  stove,  with  a  view  of  mixing  the  gas  and 
air  more  completely,  though  recommended  in  some  of  the  books,  is 
rarely  followed. 

It  is  well  to  have  two  or  three  gas  stoves  of  different  sizes;  the 
smaller  will  be  useful  in  heating  small  capsules,  and  crucibles,  in 
analysis,  &c.,  while  the  larger  will  always  be  preferred  for  evaporating 
dishes,  and  other  vessels  of  considerable  diameter,  used  in  manufac- 
turing operations.  Figs.  150  and  151  represent  two  of  Shaw's  patent 
aerifiSi  gas  furnaces  for  laboratory  use.  Over  the  tube  which  con- 
'tains  a  diaphragm  of  very  coarse  wire  gauze,  rises  a  finely  perforated 
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metallic  ebimDey,  which  prevents  the  lateral  escape  of  the  products  of 
the  combustioD  of  the  gas,  and  determines  an  npward  current  in  which 


Bhftw'a  patent  gu  Tuc 


the  aldehyde  and  formic  acid  gas  are  completely  consumed,  adding 
to  the  heat  of  the  flame,  and  obviating  one  of  ihe  chief  objectiooa 
to  this  mode  of  generating  heat.     Of  all  the  forms  of  gas 
apparatus  I  have  tried,  these  are  the  neatest  and  most  perfect     '^' 
in  their  operatioa  where  a  high  heat   is   required.     They        "^ 
reflect  credit  on  the  skill  of  the  patentee,  W.  F.  Shaw,  of 
Boston,  Mass.,  who  has  originated  a  variety  of  useful  im- 
proTementa  in  gas  apparatus.     Fig.  152  is  a  stove  similar  to 
that  shown  in  Fig.  146 ;  it  contains  a  burner  as  above,  and 
sapersedes  the  necessity  of  a  tripod  or  retort  stand  for 
holding  the  evaporating  didh  or  kettle. 

Thermohetsr. 

The  measurement  of  temperature,  which  is  of  practical  im- 
portance in  some  heat  operations,  and  in  ascertaining  the 
specific  gravity  of  liquids,  is  effected  by  the  use  of  a  thermo- 
meter. These,  as  made  for  the  measurement  of  ordinary 
changes  in  the  temperature  of  the  atmosphere,  are  of  various 
cheap  patterns,  generally  having  a  small  range  from  a  few 
degrees  below  zero  of  Fahrenheit,  to  about  120°  above  it. 
Fig.  153  represents  a  thermometer  such  as  is  convenient  in 
a  chemical  or  pharmaceutical  laboratory.  It  is  graduated 
from  —  20"  to  +  640°. 

In  the  United  States  and  Great  Britain,  Fahrenheit's 
scale  is  HDirersally  used,  but  as  the  student  is  liable  to  see 
io  works  written  in  continental  Europe,  Centigrade  and  Beau- 
mar's  scales  referred  to,  I  append  a  description  of  these,  with 
the  mode  of  converting  them  into  Fahrenheit's.  The  Centi- 
grade scale  is  the  best  adapted  to  the  wants  of  the  scieutiGc, 
bj  its  decimal  arrangement;  in  it  the  freezing  point  is  zero, 
and  the  boiling  point  of  water  100°,  each  degree  being  equal 
to  1.8  Fahrenheit's. 

Beanmur's  scale  has  the  boiling  point  of  water  at  80° 
the  zero  being  at  freezing ;  it  has  been  superseded,  where  it 
was  formerly  iwed,  by  Centigrade. 
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Fahrenheit's  has  the  zero  82°  below  the  freezing  point,  and  180° 
between  freezing  and  boiling,  so  that  the  latter  point  makes  212°. 

To  reduce  Centigrade  to  Fahrenheit's,  multiply  by  9,  divide  by  5, 
and  add  32. 

To  reduce  Eeaumur's  to  Fahrenheit's,  multiply  by  9,  divide  by  4, 
and  add  82. 

The  following  diagram  illustrates  the  relation  of  these  three  scales 
to  each  other : — 
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Diagram  of  different  thermometers. 


CHAPTER    X. 


ON  THE  MODES  OP  APPLYING  HEAT  FOR  PHARMACEUTICAL 

PURPOSES,  AND  ON  THE  DECOCTIONS. 

In  most  of  the  operations  of  the  pharmaceutical  shop  and  labora- 
tory, the  intervention  of  some  conducting  medium,  between  the  fire 
and  the  vessel  in  which  the  operation  is  performed,  is  useful,  either 
to  prevent  its  too  sudden  elevation  and  depression  of  temperature,  or 
to  regulate  the  degree  of  heat  applied.  For  these  purposes  sand, 
water,  and  steam  baths  are  invented.  As  the  scope  of  the  present 
work  is  not  such  as  to  embrace  a  full  description  of  these,  as  used  in 
manufacturing  establishments,  the  reader  is  referred  to  Prof.  Procter's 
edition  of  Mohr  Jc  JRedwoocPs  Pharmacy^  to  MorfWs  Chemical  and 
Phamiaceutioal  Manipulations,  and  to  the  standard,  works  on  Tech- 
nology, for  full  descriptions  and  illustrations  of  this  kind  of  apparatus. 
My  purpose  is,  merely  to  describe  such  simple  means  of  regulating 
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temperature  as  are  compatible  with  the  arraDgemeDts  of  a  dispeaBiDg 
shop  and  country  practitioner's  office. 

The  Sand  Bath. — Thia  is  used  to  prevent  the  sudden  elevation  and 
depression  of  temperature,  and  where  arrangements  Tor  burning  gas, 
BQch  as  are  described  in  the  lost  chapter,  are  at  command,  may  be 
dispensed  with  in  nearly  all  caaea.  A  convenient  sand  bath,  at  all 
times  ready  during  the  winter  season,  is  furnished  by  the  top  of  an 
ordinary  sbeet-iroa  stove,  such  as  is  used  with  anthracite  coal  for 
warming  apartoients;  a  rim  of  sheet  iron  stretched  around  the  top  and 
projecting  from  three  to  four  inches  above  it,  makes  a  good  receptavle 
for  the  sand,  which  becomes  more  or  less  heated  according  as  the  fire 
is  increased  oi  not,  and  may  be  used  to  digest  infusions,  to  dry  pre- 
cipitates, and  to  evaporate  any  solutions,  the  vapors  of  which  would 
not  contaminate  the  atmosphere  injuriously.  For  use  with  a  common 
charcoal  furnace,  the  best  vessel  to  contain  the  sand  is  a  shallow  cast- 
iron  pot,  fitting,  though  not  too  closely,  the  top  of  the  furnace;  this 
is  to  be  filled  only  so  full  of  sand,  as  is  necessary  completely  to  cover 
the  bottom  of  the  vessel  to  be  set  in  it;  as  a  general  rule,  the  greater 
the  amount  of  sand,  the  greater  will  be  the  waste  of  heat.  In  intro- 
ducing a  vessel  to  be  heated,  it  may  be  plunged  into  the  sand,  so  as 
to  cover  the  bottom  and  sides  more  or  less,  according  to  the  degree  of 
heat  required ;  and  when  the  diameter  of  the  sand  bath  is  greater 
than  that  of  the  fire  below,  there  is  a  similar  choice  between  placing 
it  immediately  over  the  source  of  heat,  or  in  a  less  heated  position 
near  the  edge  of  the  bath. 

The  Water  Bath. — A  good  eztemporaneoua  water  bath  is  prepared 
by  procuring  a  rather  shallow  tin  or  copper  cup,  and  an  evaporating 
dish  of  just  such  »ze  as  will  completely  cover  it,  projecting  slightly 
over  its  edge.  Those  glass  evaporating  dishes  which  have  a  project- 
ing edge  turned  over  and  downwards,  will  fit  more  securely  over  the 
metallic  vessel,  without  being  pushed  out  of  place  by  the  force  used 
in  stirring.  They  are  also  convenient  from  not  allowing  the  ready 
escape  of  steam  round  the  edges:  this  being  condensed,  either  passes 
back  into  the  cup,  or  drops  from  the  edge. 

The  outer  vessel  is  to  be  nearly  filled  with  water,  and  the  substance 
to  be  heated  placed  in  the  evaporating  dish,  which  being  adjusted  to 
its  place,  the  whole  is  put  over  the  fire,  as  shown  in  Fig.  155. 

Now,  the  temperature  of  boiling  water  under  ordinary  circum- 
stances  of  pressure  being  212°,  it  is  obvious  that 
the  oontents  of  the  evaporating  dish  cannot  reach 
a  higher  point ;  it  is  found  practically,  that  at  least 
two  or  three  degrees  of  heat  are  lost,  in  passing 
from  the  boiling  water  through  the  dish,  so  that 
when  the  water  below  is  boiling,  the  temperature 
of  the  contents  of  the  dish  will  not  exceed  210". 
Aqueous  liquids  will  not  boil  in  a  water  bath, 
bat  most  of  the  solutions  used  for  the  prepara- 
tion of  extracts  being  alcoholic,  undergo  active 
ebullition  at  this  temperature. 
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A  disadvantage  attending  upon  an  extemporaneoija  arrangement, 
Biich  as  13  sbown  above,  arises  from  the  rapid  escape  of  steam  from 
the  lower  vessel  on  all  sides  of  the  capsule:  now  the  quantity  of 
vapor  which  will  be  suspended  in  a  given  space  in  the  atmosphere  is 
constant  at  any  given  temperature,  so  that  in  proportion  as  such  space 
is  saturated  with  moisture,  further  evaporation  becomes  difficult. 

A  convenient  water  bath,  less  liable  to  the  above  objection,  is  here 
figured ;  it  ia  constructed  of  tinned  iron,  or  preferably  of  copper,  and 
consists  of  an  outer  vessel  or 
Fig.  158.  jacket  soldered  on  to  a  shallow 

dish  coated  with  tin,  designed 
to  contain  the  evaporating  solii- 
tion.  The  jacket  is  fed  with 
water  by  the  tube  a,  which 
may  be   fitted    more    or   less 

Fig.  157. 


tightly  with  a  cork.  It  is  tightly  corked  when  the  vessel  is  to  he  tilted 
in  pouring  off  the  contents  of  the  upper  part  of  the  vessel,  but  loosely 
during  the  application  of  heat.  In  drying  substances,  and  in  all  cases 
where  it  ts  desirable  to  prevent  the  escape  of 
steam  from  the  water  in  the  jacket  into  the 
surrounding  air,  the  cork  may  be  perforated 
and  fitted  with  a  steam  pipe  of  glass  conducted 
into  a  vessel  of  cold  water,  h,  into  the  flue  of 
a  chimney,  or  through  a  window.  When  put 
out  of  use,  the  water  bath  should  be  carefully 
dried  by  wiping  out  the  upper  or  evaporating 
vessel,  and  placing  it  in  such  a  position  that 
the  jacket  will  be  completely  drained  of  its 
moisture. 

By  adapting  to  the  cork,  as  above,  a  tube  of 
glass,  and  passing  it  into  a  vessel  of  mercury, 
Btearn  may  be  obtained  under  pressure  so  as 
to  raise  the  temperature  of  the  bath  somewhat 
above  212°,  and  this  arrangement  may  be  re- 
sorted to  with  advantage  when  a  more  rapid 
evaporation  is  desirable  than  that  afforded  by 
the  ordinary  water  bath.  Steam  with  regu- 
lated pressure  is  applied  on  a  large  scale  in  a 
variety  of  manufacturing  processes.  (See  page 
177.) 
Fig.  157  shows  a  porcelain  water  bath  sold 
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by  the  importers  of  Berlin  ware,  which  is  too  amall  except  for  experi- 
mental parpoaes,  or  for  the  preparation  of  very  small  quantities  of  ex- 
tracts or  chemical  products;  it  is,  however,  very  convenient  in  these 
cases,  and  not  liable  to  corrosion.  Figs.  158,  159,  and  160  represent 
the  so-called  Hecker's  farina  boiler,  which  is  useful  for  the  preparation 
of  farinaceous  articles  of  food,  particularly  where  milk  is  employed ; 
it  obviates  the  danger  of  scorching,  which  is  coustautly  experienced 
ID  beating  milk  over  a  naked  fire.  Fig.  158  is  an  outside  tin  vessel 
with  &  spout  for  the  ready  introdaction  of  water.  Fig.  159  is  the  inner 
Teasel  fitting  into  the  above  for  containing  the  farinaceous  substance, 
and  Fig.  160  shows  the  two  as  fitted  together. 

Fig.  161  represents  a  little  apparatus  for  applying  the  principle  of 
the  water  bath  to  drying  precipitates  or  filters ;  it  consists  of  a  kettle 
of  water,  surmounted  by  a  steam  jacket  surrounding  a  funnel,  which 
is  closed  at  bottom,  so  that  a  substance  laid  into  it  is  heated  to  about 
212°  when  the  water  reaches  the  boiling  point. 

Fig.  162  illustrates  the  application  of  the  water  bath  to  filtering 
liquids  while  hot — Fhysick's  jelly  strainer,  Fig.  92,  operates  on  the 
same  priuoiple. 

Pig.  161.  Kg.  162. 


ITsUr  bBth  mt  drjiog  eiUra.  ApparBlni  for  hat  BltrkUon, 


Processes  BEQUiRi:ia  IIeat. 
Decoction. 

Id  considering  the  processes  of  desiccation  (Chap.  I.),  and  of  mace- 
ration and  digestion  (Chap.  IV.),  allusion  has  been  made  to  the  em- 
ployment of  artificial  heat,  and  in  the  present  and  preceding  chapters, 
the  generation  and  application  of  heat  in  pharmacy  have  been  specially 
treated  of  as  far  as  deemed  necessary  to  prepare  the  student  for  the 
consideration  of  the  remaining  processes  of  decoction,  evaporation, 
distillation,  &c.,  and  of  the  Galenical  preparations  in  preparing  which 
they  are  necessary. 

Dteoeiion,  or  boiling,  is  a  process  to  be  applied  with  care  to  vegetable 
sabetances  in  contact  with  water;  although  boiling  water,  from  its 
being  permeated  by  steam,  and  from  its  being  of  less  specific  gravity, 
is  more  penetrating,  and  dissolves  many  principles  wnich  resist  the 
action  of  water  at  a  lower  temperature.  It  is,  nevertheless,  liable  to 
disadvantages  as  a  menstruum  for  the  preparation  of  Galenical  solu- 
tions. 
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The  boiling  points  of  liquids,  although  constant  under  precisely  the 
same  circumstances,  vary  on  account  of  increased  or  diminished  atmo- 
spheric pressure,  the  greater  or  less  depth  of  the  liquid,  and  the 
nature  of  the  containing  vessel.  Fluids  boil  at  a  lower  temperature 
and  more  quietly  in  vessels  with  rough  surfaces  than  in  those  which 
are  polished ;  in  glass  vessels,  especially,  they  display  a  tendency  to 
irregularity  of  ebullition,  and  the  boiling  point  of  water,  which,  under 
ordinary  circumstances,  is  at  212^  F.,  rises  sometimes  as  high  as  221^ 
in  a  vessel  of  pure  and  smooth  glass. 

The  boiling  points  of  infusions  like  those  of  saline  solutions,  rise 
in  proportion  to  the  amount  of  contained  vegetable  matter,  and  there 
appears  to  be  a  difference  between  the  apparent  temperature  of  a  boil- 
ing solution,  and  the  actual  heating  or  scorching  influence  to  which  it 
is  subjected  by  contact  with  the  bottom  and  sides  of  the  containing 
vessel.  The  steam  generated  at  the  point  of  contact  being  under 
heavy  pressure  in  deep  vessels,  and  temperature  rising  in  proportion 
to  pressure,  it  may  be  supposed  at  the  moment  of  its  formation  to  be 
much  hotter  than  212^,  and  if  the  portion  of  liquid  immediately  in 
contact  with  the  heated  vessel  contains  substances  in  solution  liable  to 
be  burnt,  it  is  reasonable  to  suppose  that  such  a  result  may  occur 
during  the  moment  consumed  in  converting  any  portion  into  steam. 
In  this  way  we  may  account  for  the  well  known  injurious  effect  of 
boiling  upon  vegetable  infusions. 

Starch  is  a  proximate  principle,  present  in  a  large  number  of  vege- 
tables; being  inert  and  soluble  in  water  at  a  boiling  temperature,  it 
adds  to  the  viscidity  of  decoctions,  and  renders  them  disagreeable  to 
the  patient,  and  yet  it  has  generally  no  connection  with  their  medi- 
cinal activity. 

The  extractive  matter  upon  which  depends  the  activity  of  some 
medicines,  is  more  freely  soluble  in  hot  than  in  cold  water,  but  the 
boiling  temperature  applied  under  ordinary  circumsta^ices  produces 
the  decomposition  of  this  and  other  vegetable  principles,  or  so  modi- 
fies them  as  to  impair  their  efficiency.  The  access  of  air  seems  to 
promote  this  result,  and  hence  boiling  in  a  covered  vessel  is  prefer- 
able, except  where  the  quantity  of  the  solution  is  to  be  reduced  by 
the  process.  In  this  case,  by  conducting  the  operation  in  a  stilly  the 
surface  of  the  liquid  may  be  kept  covered  by  the  vapor,  almost  to  the 
exclusion  of  the  air. 

A  substance  called  apotheme^  or  by  some  oxidized  extractive^  is  also 
apt  to  be  deposited  by  vegetable  solutions  on  long  continued  boiling 
with  access  of  air ;  this  may  carry  with  it  a  portion  of  the  active  prin- 
ciples, and  should  not  be  rejectea  from  the  preparation. 

If  the  plant  under  treatment  contains  a  volatile  oil  which  it  is 
desirable  to  retain  in  the  decoction,  long  boiling  is  inadmissible,  espe- 
cially in  an  open  vessel. 

Vegetable  decoctions,  if  strained  while  hot,  generally  deposit  a  por- 
tion of  insoluble  matter  on  cooling,  which  may  or  may  not  contain 
active  ingredients;  but  it  is  generally  advisable  to  retain  the  precipi- 
tate and  diffuse  it  through  the  liquid,  stirring  or  shaking  it  up  before 
taking  each  dose. 
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The  proximate  principle  called  vegetable  albumen,  which  is  soluble 
in  cold  water  and  alcohol,  is  coagulable  at  a  boiling  temperature,  and 
hence  is  removed  from  decoctions  on  straining  them. 

The  existence  of  starch  and  tannic  acid  together,  in  a  vegetable 
substance,  forbids  the  long-continued  application  of  a  boiling  tem- 
perature, especially  during  exposure  to  the  air,  as  a  tannate  of  starch 
is  formed  which  is  insoluble,  and  probably  nearly  inert.  The  state  of 
division  of  the  drug  is  among  the  most  important  points  to  be  ob- 
served in  preparing  decoctions ;  if  too  coarse,  it  is  liable  to  be  im- 
perfectly extracted,  while,  by  being  too  finely  divided,  it  is  rendered 
difficult  to  separate  on  the  strainer.  The  use  of  the  tobacco  knife. 
Fig.  82,  or  of  a  pair  of  shears,  furnishes  a  more  uniform  and  con- 
venient state  of  division  than  a  mortar  and  pestle.  In  preparing 
decoctions  of  the  vegetable  astringents,  the  use  of  an  iron  or  rusted 
tin  vessel  is  to  be  avoided  on  account  of  the  inky  tannate  of  iron  being 
formed. 

The  officinal  directions  for  making  decoctions  vary  according  to  the 
nature  of  the  drug.  They  are  all  made  by  the  direct  application  of 
heat,  unless  where  a  sand  bath  is  more  convenient,  or  where  a  steam 
apparatus  is  kept  ready  for  use.  Some  are  directed  to  be  made  by 
boiling  the  drug  in  the  water  for  ten  minutes,  and  straining  the  liquid. 
Others,  by  boiling  from  a  pint  and  a  half  down  to  a  pint ;  one,  by 
boiling  from  twenty  fluidounees  down  to  a  pint — directions  which  it  is 
difficult  to  follow  with  any  regard  to  accuracy,  involving  the  necessity 
oft  constant  resort  to  the  straining  and  measurement  of  the  liquid  till  it 
reaches  the  required  concentration,  a  care  seldom  observed  in  practice. 

The  ebullition  should  not  be  violent  nor  lon^  continued,  as  simmer- 
ing answers  every  purpose  of  more  violent  boiling.  The  vessel  should 
be  covered  in  all  cases  where  the  drug  contains  an  essential  oil  or 
other  volatile  ingredient,  but  this  is  not  compatible  with  the  direction 
to  boil  down  gr  concentrate  from  one  measure  to  another.  The  im- 
portance of  stirring  the  ingredient  through  the  liquid  from  time  to 
time  during  the  process,  should  not  be  for^tten.  The  officinal  di- 
rection in  each  case  is  given  in  the  subjoined  table,  together  with  the 
proportions  employed,  and  the  medical  properties  of  the  drug.  The 
usual  dose  of  decoctions  is  the  same  as  infusions,  fSij,  repeated  several 
times  a  day.    Some  are  given  ad  libitum. 

Syllabus  of  Officinal  Decoctions. 

Group  1.— JJ  to  Oj. 
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Proportions. 


DOM. 


;  j  to  0188  ;  boil  to  Oj 
;j  to  f,^zz        do. 
;j  to  OisB  do. 

to  Oij  do. 

§J  to  Oisa  do. 

|j  to  Oj,  boil  ten  minntes 
do.  do. 

do.  do. 

^j  to  Oiss,  boil  to  0] 
^ij  to  OiTss,  boil  to  Oij 


Oj  per  diem 
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Ad  libitum 


Med.  Prop. 


Alt.  diaph. 
A8t.  diuretic. 
Alt.  sedative 
AstriogeDt. 

do. 
Tonic. 

do. 

do. 
Acrid  ezpec't. 
Demulcent. 
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Gboup  2. — Exceptions  to  the  nsnal  proportions. 


I^'ame. 


Decoctum  cetrarise 
'*         taraxaoi 


Barsap.  oomp. 


Proportion*. 


^BS  to  Oiss,  boil  to  Oj 
.i^ij  to  Oij  do. 

Sarsap.  gvj 
Sassafras, 
Gaaiao, 

Liquorice,  aii  ^j 
Mezereon,  5U 


to  Oiv, 

boil  15 

min. 


Dose. 


Oj  per  diem 
f§ij  repeated 


fjiv 


Med.  Prop. 


Tonic  demnlo. 
Diuretic. 

Alterative. 
Diaphoretic. 


BEMABES  ON  THE  ABOVE. 

Care  has  been  taken  by  the  framers  of  the  Pharmacopoeia  to  select 
for  this  form  of  preparation  those  drugs  least  liable  to  deterioration 
by  exposure  to  the  influence  of  heat  and  the  atmosphere.  To  this 
remark  the  decoctions  of  cinchona  seem  exceptions;  these  are  even  more 
objectionable  than  the  corresponding  infusions,  letting  fall  a  copious 
precipitate  on  cooling,  which  is  apt  to  contain  most  of  the  alkaloids. 
They  are  improved  by  the  addition  of  a  little  aromatic  sulphuric  acid, 
and  should  always  be  strained  while  hot,  and  shaken  up  when  about 
to  be  administered. 

Ghimaphila  and  uva  ursi  are  well  adapted  to  this  form  of  prepara- 
tion, the  coriaceous  surface  of  the  leaves  resisting  the  action  of  water 
at  a  lower  temperature.  The  decoction  of  senega  is  almost  superseded 
by  tbe  syrup,  which  is  a  far  more  agreeable  preparation,  and  is  effi- 
cient in  a  much  smaller  dose.  Decoction  of  taraxacum  is  eligible  on 
account  of  the  facility  with  which  it  may  be  prepared  extemporaneously 
from  the  root,  which  may  be  gathered  in  abundance  in  almost  every 
locality.  The  extract  and  fluid  extract  are  most  used  for  the  chola- 
gogue  effect  of  the  drug,  while  for  its  diuretic  effect  the  decoction  is 
preferable,  owing  to  the  amount  of  fluid  contained  in  each  dose. 

Decoctum  hordei^  called  barley-water,  is  peculiar  in  its  mode  of  pre- 
paration, the  directions  requiring  that  the  decorticated  seeds,  called 
pearl  barley,  should  be  washed  with  cold  water  to  separate  extraneous 
matters,  then  boiled  for  a  short  time  in  a  small  portion  of  water, 
which  is  to  be  thrown  away:  upon  the  seeds,  which,  by  this  process, 
are  completely  freed  from  any  unpleasant  taste,  and  are  much  swollen, 
the  remainder  of  the  water  is  poured  boiling  hot;  it  is  now  to  be 
boiled  down  to  two  pints  and  strained.  Various  adjuvants  are  used 
to  improve  the  taste  of  this,  such  as  raisins,  figs,  liquorice  root,  &c., 
which  are  sometimes  contra  indicated.  Its  use  is  as  a  demulcent  and 
nutritive  drink  in  inflammatory  and  febrile  diseases  aflfecting  the  ali- 
mentary canal  and  the  urinary  organs. 

Compound  decoction  of  sarsaparilla,  which  is  an  imitation  of  the 
celebrated  Lisbon  diet  drink,  is  also  officinal  in  the  British  Pharma- 
copoeias, and  is  much  more  extensively  used  in  those  countries  than 
with  us.    It  is  often  used  along  with  or  after  a  mercurial  course.     A 
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modification  of  this  used  in  Germany  and  occasionally  prescribed  with 
us,  is  as  follows : — 

ZiitmanrCs  Decoction  {Stronger), 

Sarsaparilla 12  oz. 

Water 72  lbs.  (5f  gals.) 

Digest  twenty-four  hours,  then  add  suspended  in  a  bag — 

White  sugar, 

Alum,  of  each 6  drachms. 

Calomel 4  drachms. 

Cinnabar 1  drachm. 

Boil  down  to  24  lbs.,  adding  towards  the  end  of  the  process — 

Senna       .......  8  oz. 

Liquorice  root IJ  oz. 

Aniseed, 

Fennel  seed,  of  each,        .        .        .        .  |  oz. 

Finally,  strain  with  pressure,  and  after  some  time  decant  the  clear 
liquor.    Dose,  a  teacupful  repeated. 

The  loedker  decoction  of  Zittmann  is  made  from  the  residue  of  the 
foregoing,  with  an  additional  portion  of  sarsaparilla  and  cinnamon, 
lemon  peel,  liquorice  root,  and  cardamoms.  It  is  not,  I  believe,  pre- 
scribed in  this  country. 


CHAPTER    XI. 

ON  EVAPORATION  AND  THE  EXTRACTS. 

This  process,  which  is  employed  in  the  preparation  of  most  of  the 
extracts,  fluid  extracts,  and  syrups,  and  in  the  concentration  of  solu- 
tions generally,  differs  from  that  of  decoction  in  the  degree  of  heat 
employed,  ana  in  the  precautions  necessary  to  success. 

When  the  liquid  under  treatment  is  brought  to  a  temperature  above 
its  boiling  point,  so  that  the  formation  of  vapor  is  upon  the  inner  sur- 
face of  the  containing  vessel,  and  it  escapes  by  its  elasticity  through 
the  body  of  the  liquid  in  the  form  of  bubbles,  the  process  is  termed 
decoctiou;  but  when  the  liquid  does  not  reach  its  boiling  point,  and 
the  temperature  and  other  circumstances  are  such  that  it  is  liberated 
without  disturbance,  in  the  form  of  vapor,  directly  from  the  surface 
exposed  to  the  air,  it  is  termed  evaporation. 

In  decoction,  the  rapidity  of  the  conversion  of  the  liquid  into  vapor 
is  in  proportion  to  the  extent  of  surface  of  the  containing  vessel  ex- 
posed to  the  fire^  while  in  evaporation  it  depends  upon  the  extent  of 
surface  of  the  liquid  exposed  to  the  air.  Viewed  as  processes  for  dis- 
sipating the  volatile  liquid  ingredients  from  a  solution,  these  differ 
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Fig.  163. 


Large  evaporatiiig  dish. 


chiefly  in  regard  to  the  degree  of  heat  employed,  and  the  conseqaent 
rapidity  with  which  the  object  is  attained.  For  reasons  hinted  at  in 
the  last  chapter,  evaporation  at  a  moderate  temperature  is  generally 
preferred,  and  is  indicated  in  the  Pharmacopcma^  for  the  preparation 
of  most  extracts.  Many  vegetable  solutions,  which  woula  be  greatly 
deteriorated  by  the  long  boiling  necessary  to  reduce  them  to  the  con- 
dition of  extracts,  may  be  exposed  to  a  temperature  below  their  boil- 
ing point  in  a  wide  and  shallow  vessel  until  completely  inspissated, 
with  but  little  danger  of  losing  their  solubility,  or  their  medicinal 
activity. 

Extracts  are,  therefore,  always  evaporated  in  shallow  vessels,  which 
should  be  of  porcelain,  or  well  tinned  iron  or  copper.  Fig.  16?  repre- 
sents an  evaporating  dish  of  Berlin  ware, 
which  is  the  best  material.  The  prepara- 
tion of  extracts  is  rendered  tedious  by  the 
low  temperature  employed,  the  rapidity  of 
evaporation  being  in  proportion  to  the  tem- 
perature, thus :  at  180°,  the  rate  of  evapo- 
ration is  only  one-half  what  it  is  at  212° ; 
and  at  160°,  it  is  only  one-half  what  it  is  at 
180°.  The  long  exposure  of  a  vegetable  solution  to  a  moderate  heat, 
besides  being  so  tedious,  is  liable  to  the  objection  of  exposing  the 
proximate  constituents  present  for  a  long  period  to  the  oxidizing  infla- 
ence  of  the  air,  sometimes  even  allowing  of  the  acetous  fermentation. 

The  liquid  to  be  evaporated  should  be  divided  into  comparatively 
small  portions,  and  each  reduced  separately  till  it  is  highly  concen- 
trated :  then  the  whole  may  be  mixed.  By  this  means,  ne  one  portion 
is  kept  a  very  long  time  under  the  unfavorable  circumstances  of  an 
elevated  temperature  and  exposure  to  the  air. 

A  draught  greatly  facilitates  evaporation  by  carrying  oflf  the  air  as 
fast  as  it  becomes  charged  with  moisture,  and  constantly  furnishing  a 
dry  atmosphere  to  become  saturated  in  turn  with  the  escaping  vapor. 
Constant  stirring,  by  continually  exposing  a  large  surface  of  the  heated 
liquid  to  the  air,  also  increases  the  rapidity  of  evaporation. 

The  diflferent  modes  of  applying  heat  for  the  purposes  of  evapora- 
tion, are:   Ist.   Directly  by  exposing  the  containing  vessel  to  the 

source  of  heat.  2d.  By  a  sand  bath.  8d. 
By  a  water  bath.  4th.  By  a  steam  bath. 
Whenever  a  vegetable  solution  is  eva- 
porated by  a  direct  application  of  heat, 
it  should  be  at  such  an  elevation  from 
the  furnace  or  lamp,  as  not  to  be  touched 
by  the  flame,  so  that  the  heat  should  be 
communicated  by  radiation.  When  the 
heat  is  under  perfect  control,  as  in  a  gas 
furnace,  this  plan  is  not  objectionable, 
and  may  be  substituted  for  the  use  of  a 
water  bath  with  the  advantage  of  bein^ 
raised  to  the  boiling  point,  or  depressed 

AppUcaUon  of  radUted  heat.        bclow  it  at  pleasure. 


Fig.  164. 
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Fig.  164-  shows  an  arrangement  for  the  direct  application  of  radiated 
heat  in  evaporation ;  a  is  a  diaphragm  of  wire  gauze  placed  between 
the  evaporating  dish  b  and  the  source  of  heat  c,  which  spreads  the 
flame  and  prevents  its  contact  with  the  dish,  though  brought  closely 
together ;  the  diaphragm  a  may  be  omitted  in  using  a  gas  furnace,  as 
the  flame  is  then  under  control  by  regulating  the  jet. 

As  several  retort  stands  have  already  been' shown  in  the  last 
chapter,  and  in  that  on  displacement,  and  as  the  instrument  as  com- 
monly constructed  is  sufficiently  familiar,  I  shall  here  confine  myself 
to  describing  an  improvement  in  their  construction  which  is  worthy 
of  notice.  In  the  ordinary  kind,  it  is  necessary  in  adjusting  appa- 
ratus, or  when  it  is  desirable  to  disconnect  or  alter  the  position  of  the 
rings  for  any  purpose,  to  slide  them  up  the  whole  length  of  the  rod, 
and  remove  all  above  them,  which  is  sometimes  a  very  great  incon- 
venience. In  Wiegand's  improvement,  the  casting  that  clasps  the 
rod  is  open  on  one  side  to  the  diameter  of 
the  rod,  so  that  by  loosening  the  screw  it  Fig*  165. 

may  be  slipped  off  laterally,  and  yet,  when 
the  screw  is  tightened  so  as  to  press  firmly 
against  the  rod,  it  is  sufficiently  secure  to 
bear  any  weight  appropriate  to  such  an 
apparatus.  Fig.  165  gives  a  view  of  one 
of  these  separated  from  the  rod,  and  in  Fig.  164  the  whole  retort 
stand  is  shown  in  use,  giving  a  front  view  of  the  improved  clasp. 

The  sand  bath  is  very  little  employed  in  the  preparation  of  extracts, 
possessing  no  advantages  over  the  carefully  regulated  direct  applica- 
tion of  radiated  heat.  The  water  bath  is  directed  in  all  the  officinal 
processes,  for  the  preparation  of  extracts;  its  advantages  are  detailed 
on  p.  169.  Whatever  means  may  be  resorted  to  for  effecting  the  con- 
centration of  vegetable  solutions,  with  a  view  to  the  preparation  of 
extracts,  they  should  be  finally  evaporated  to  the  proper  consistence 
with  great  care,  and  a  water  bath  furnishes  a  means  of  controlling  the 
temperature,  especially  adapted  to  unskilful  and  inexperienced  persons. 

The  steam  bath  is  by  far  the  most  eligible  means  of  applying  heat 
for  the  purposes  under  discussion,  although  being  out  of  the  reach 
of  a  majority  of  pharmaceutists  and  medical  practitioners,  it  is  con- 
fined, for  the  most  part,  to  the  comparatively  few  who  manufacture 
pharmaceutical  preparations  as  a  business.  The  difference  between  a 
steam  bath  and  a  water  bath  consists  in  the  application  of  pressure 
to  the  steam  boiler  in  the  one  case  and  not  in  the  other.  The  tem- 
perature of  steam  bears  a  remarkable  relation  to  the  pressure  under 
which  it  is  maintained ;  steam  under  pressure  of  five  pounds  to  the 
square  inch  is  at  a  temperature  of  226^,  which  is  about  as  high  as 
can  be  safely  employed  in  making  extracts ;  as  the  liquid  will  boil  at 
this  temperature,  of  course  the  evaporation  is  more  rapid  than  ordi- 
nary surface  evaporation,  and  yet  the  containing  vessel  is  not  so  hot 
as  to  deteriorate  the  vegetable  principles  present. 

By  the  regulation  of  the  pressure,  the  temperature  may  be  increased 
or  diminished  at  pleasure,  and  its  application  may  be  suddenly  stopped 
if  required. 
12 
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A  steam  boiler,  by  arranging  pipes  communicating  with  suitable 
forms  of  apparatus,  and  by  adapting  the  fittings  and  safety-valve  so 
as  to  regulate  the  pressure,  may  be  made  to  supply  the  heat  necessary 
for  boiling,  evaporating,  digesting,  distilling,  drying,  and  even  heating 
apartments. 

In  most  public  institutions  recently  erected,  such  as  almshouses, 
prisons,  insane  asylums,  and  hospitals,  arrangements  are  made  for  the 
introduction  of  steam  pipes  either  directly  into  the  apartments  to  be 
warmed,  or  preferably,  into  air  chambers  through  which  fresh  air  is 
made  to  pass  by  a  system  of  ventilation  into  the  several  parts  of  the 
building.  The  boiler  being  located  in  a  fire-proof  basement,  or  at  a 
suitable  distance  from  the  main  building,  the  danger  of  conflagration 
is  greatly  lessened. 

Since  the  introduction  of  steam  apparatus  into  pharmaceutical  labo- 
ratories, a  great  improvement  has  taken  place  in  the  pharmaceutical 
processes  and  products. 

In  the  preparation  of  extracts  by  the  use  of  these,  the  pressure  is 
so  regulated  that,  as  the  solution  becomes  inspissated,  the  degree  of 
heat  can  be  diminished.  Near  the  conclusion  of  the  process  the 
extract  is  sometimes  withdrawn,  and  poured  in  thin  layers  on  plates 
of  glass,  which  are  placed  in  a  drying  room  or  closet  till  sufficiently 
hard. 

The  most  perfect  form  of  apparatus  for  the  preparation  of  extract8| 
is  a  combination  of  the  steam  bath  with  a  vacuum  pan.  A  suitable 
air-tight  boiler  is  connected  with  an  air  pump  worked  by  machinery, 
which,  by  removing  the  pressure  of  the  atmosphere  from  the  liquid 
placed  in  it,  lowers  the  boiling  point,  and  greatly  increases  the  rapidity 
of  evaporation,  even  at  a  temperature  much  below  212®.  The  air 
being  excluded,  the  principal  objection  to  the  long  continued  evapo- 
ration of  vegetable  solutions  is  also  removed. 

In  all  first-rate  establishments  for  the  manufacture  of  extracts, 
apparatus  constructed  upon  this  principle  is  employed,  and  the  supe- 
riority of  their  products  over  those  made  by  evaporation,  under  onli- 
nary  circumstances  of  pressure  and  exposure  to  the  air,  furnishes  a 
clear  proof  of  the  advantage  obtained  by  the  steam  and  vacuum 
apparatus. 

As  the  preparation  of  extracts  is  generally  confined  to  those  phar- 
maceutists who  make  it  their  chief  business,  a  few  words  in  relation 
.  to  their  physical  characters,  and  the  mode  of  distinguishing  those  of 
good  quality,  will  be  more  useful  to  the  student  than  a  description  of 
the  processes  and  precautions  to  be  observed  in  making  tbem. 

Extracts  are  classified  in  this  work  primarily,  according  to  the 
menstruum  employed  in  their  preparation;  and  secondarily,  according 
to  their  therapeutical  properties,  and  both  these  ideas  are  kept  in  view 
in  the  syllabus  presented  below. 
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EXTRACTA,   U.  S.  P. 

Class  I. 

Narcotic  Inspissated  Juices^  prepared  by  bruising  or  mashing  the  fresh  plant 
into  apvJp,  and  expressing  the  juice  from  this  latter  ;  then  raising  to  the 
boiling  point,  to  coagulate  the  vegetable  albumen  and  green  colpring 
matter,  and  separating  these  by  straining ;  after  which  the  clear  liquid  is 
evaporated  to  the  proper  consistence. 


Offldnal  Ifamt. 


Med.  Do««. 


Bztimctom  aooniti      .    .    . 
"         belladoiiD»    .     . 
**         stramonii  folioram 
**         oonii    .... 


M 


hyoflojami    . 


1  to  2  gra. 

do. 
do. 

2  to  3  grs. 

do. 


Remarkn. 


See  Class  I.,  Group  1,  Tinctures,  and 
Class  II.,  Group  1,  Extracts. 

See  Class  II.,  Ext.  Stramonii  seminis. 

In  practice,  usually  a  smaller  dose  often 
repeated. 

Much  used  as  a  substitute  for  opium. 


Good  extracts  of  this  class  were  formerly  obtained  almost  exclu- 
sively from  the  English  manufacturers,  of  which  Squire,  Allen,  and 
Herring  are  the  best  known,  although  some  nearly  worthless  were 
imported  from  Germany,  and  some  produced  by  the  Shakers.  We 
now  obtain  some  of  them  of  fine  quality  from  Tilden  &  Co.,  of  New 
Lebanon,  N.  Y.,  to  whose  enterprise  in  this  department  of  pharmacy 
a  great  improvement  in  the  quality  of  medicinal  extracts  generally  is 
due ;  they  were  the  first  manufacturers  in  this  country  who  introduced 
the  complete  steam  bath  and  vacuum  pan  in  the  evaporation  of 
extracts,  while,  by  the  abundant  cultivation  of  the  herbs  required, 
and  the  extensive  arrangements  of  their  factory,  they  are  enabled  to 
prodace  large  quantities  of  these  invaluable  remedies  at  prices  as  low 
as  the  English  can  be  imported.  The  enterprise  of  this  firm  has  in- 
daced  a  spirited  competition  on  the  part  of  their  old  rivals,  the  United 
Brethren,  or  Shakers,  who  have  improved  the  quality  of  their  produc- 
tion within  a  few  years. 

The  five  extracts  classed  above  form  a  remarkably  natural  group, 
therapeutically,  pharmaceutically,  and  physically;  as  commonly  pre- 
pared and  imported,  they  have  a  more  or  less  decidedly  green  color, 
and  this  feature  was  formerly  regarded  as  a  test  of  their  having  been 

Crepared  without  scorching  from  the  employment  of  too  high  heat ; 
at  inasmuch  as  the  green  coloring  principle  (chlorophylle)  is  asso- 
ciated with  the  inert  and  insoluble  vegetable  albumen,  which  the 
Pharmacopoeia  directs  shall  be  first  coagulated  and  separated,  all 
strictly  ofiicinal  extracts  prepared  by  inspissating  the  juice  of  the 
green  herbs  are  destitute  of  this,  have  a  light  brown  color,  and  are 
soluble  in  water.  Under  the  name  of  clarified  extracts,  Tildens  ofier 
ao  article  answering  this  description. 

The  odor  of  extracts  is  one  of  the  surest  indications  of  the  quality ; 
it  should,  as  nearly  as  possible,  resemble  that  of  the  undried  plant. 
Extracts  which  are  thus  deprived  of  a  portion  of  their  inert  con- 
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stituents  (clarified)  are,  of  course,  other  things  being  equal,  stronger 
than  the  kind  formerly  in  use;  and,  hence,  the  doses  stated  in  the 
books  are  generally  rather  above  those  usually  prescribed.  I  have 
known  of  one  instance  of  great  inconvenience  resulting  from  a  physi- 
cian ordering  too  large  a  dose  of  extract  of  belladonna,  under  a  wrong 
impression  as  to  the  strength  of  the  best  commercial  article.  This 
impression  was  founded  in  part  on  his  own  experience  with  the  infe- 
rior article  which  he  had  met  with  in  country  practice. 

F.  Mohr,  starting  from  the  fact  that  the  activity  of  narcotic  herbs 
belongs  to  principles  which  are  soluble  in  both  alcohol  and  water,  a 
number  of  years  ago  proposed  a  method  for  preparing  such  extracts, 
the  main  features  of  which  have  been  since  adopted  by  the  Prussian 
and  other  Pharmacopoeias.  It  is  the  following:  The  fresh  herb  is  ex- 
pressed, mixed  with  about  one-seventh  of  its  weight  of  water,  again 
expressed,  the  liquid  raised  to  near  the  boiling  point,  and  strained 
from  the  precipitated  albumen,  which  has  coagulated  and  thrown  down 
the  chlorophyll,  it  is  then  evaporated  at  from  120°  to  130°  F.  to  one- 
fourth  the  weight  of  the  original  material,  mixed  with  an  equal  bulk 
of  alcohol  to  separate  gum  and  mucilage,  strained,  and  with  constant 
stirring  evaporated  to  the  proper  consistence.  This  process  furnishes 
very  strong  and  reliable  extracts;  they  are  not  so  variable  as  those 
obtained  by  the  inspissation  of  the  juices,  which  vary  much  according 
to  the  locality  and  the  season.  The  only  principles  here  extracted 
are  active,  and  the  dose  is  correspondingly  small.  None  of  our  manu- 
facturers have  as  yet  put  this  process  in  practice. 

Extract  of  stramonium  leaves  is  usually  prepared  from  the  whole 
herb,  which  yields  about  18  per  cent,  of  extract.  {Ghray.)  It  is  the  least 
employed  of  the  group.  Besides  the  uses  to  which  the  others  are 
applied,  this  has  been  prescribed  in  spasmodic  asthma.  The  ointment 
made  from  the  extract  is  a  popular  remedy  in  piles. 

Extract  of  henbane  is  the  most  extensively  used  internally  of  the 
series.  The  yield  of  the  plant  is  about  5J  per  cent,  of  extract.  Its 
tendency  to  increase  the  secretions  and  to  promote  the  action  of  the 
bowels  renders  it  a  particularly  useful  anodyne  remedy. 

Extract  of  belladonna  is  useful  externally  and  internally  as  an  anodyne 
in  neuralgia,  tic  douloureux,  &c.,  and  as  an  antispasmodic  in  whooping- 
cough,  and  as  a  prophylactic  in  scarlet  fever.  It  is  much  used  in  the 
treatment  of  diseases  of  the  eye,  and  especially  for  the  dilatation  of 
the  pupil  before  operation  for  cataract;  for  this  purpose  the  extract  is 
softened  with  water  to  the  consistence  of  a  thick  liquid,  and  applied 
directly  to  the  eyeball  and  painted  on  the  upper  and  lower  lids,  a  few 
hours  before  the  operation.  The  fresh  leaves  yield  about  5  per  cent, 
of  this  extract. 

Extract  of  conium^  which  is  one  of  the  most  difficult  of  the  extracts 
to  prepare  and  preserve,  is  also  one  of  the  most  useful.  It  is  exten- 
sively employed  in  the  treatment  of  glandular  enlargement,  scrofula, 
rheumatism,  &c.,  as  an  alterative  and  anodyne,  entering  into  the 
composition  of  numerous  empirical  preparations,  and  being  very  ex- 
tensively prescribed  in  regular  practice.  The  whole  plant  is  usually 
employed  in  its  preparations,  though  the  Pharmacopoeia  directs  the 
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leaves  only ;  the  yield  is  about  3  to  5  per  cent.  Tilden's  is  generally 
reliable.  It  should  have  a  strong  and  characteristic  odor,  and  is 
readily  tested  by  the  following  experiment :  Take  a  small  pellet  of 
the  extract,  soften  it  into  a  thin  paste  with  water,  and  add  a  drop  of 
solution  of  potassa,  or  of  carbonate  of  potassa;  immediately  a  strong 
oharacteristic  odor  will  be  observed,  resembling,  when  faint,  the  odor 
of  mice.  This  is  from  the  liberation  in  a  gaseous  form  of  conta,  the 
icUve  principle  of  the  herb ;  and  on  holding  near  it  a  rod  moistened 
with  muriatic  acid,  a  cloud  of  ammonia  will  be  produced. 

If  the  extract  is  very  inferior,  the  experiment  will  not  succeed,  or 
will  be  only  partially  successful. 

Extract  of  aconite  is  much  employed  in  neuralgic  affections  both 
externally  and  internally.  Its  variable  quality  calls  for  care  in  its 
administration.  The  yield  of  the  leaves  is  from  5  to  6  per  cent. 
When  of  good  quality,  numbness  and  tingling  result  from  its  contact 
with  the  lips  and  tongue. 

These  extracts  are  to  be  ordered  in  prescription  by  the  names  given 
them  above,  and  must  be  carefully  distinguished  from  those  to  be  now 
introduced. 


Class  II. 

Hydro- Alcoholic  and  Alcoholic  Extracts,  By  the  preparation  of  tinctures 
fvith  diluted  alcoholj  or  with  alcohol  and  water  used  separately,  or  alcohol 
alonCf  and  subsequent  evaporation  to  the  proper  consistence, 

Gboup  1.— Narcotics,  &c. 
(Unoffioinal  in  Italics.) 


Name. 

Dose. 

Remarks. 

Bxtnustum  aconiti  alcoholionm 

J  gr.  to  1  gr. 

Compare  with  class  1st  of  Extracts. 

« 

belladonns    ** 

do. 

"           "          "           Tinctures. 

u 

Btramonii  seminis 

do. 

A  reliable  preparation. 

M 

digUtUU  alcoholicum 

i  gr.  to  *  gr. 
J  gr.  to  2  grs. 

To  be  used  with  great  care. 

«« 

cannabis  indies 

In  the  list  of  the  U.  S,  P, 

U 

oonii  alcoholicnm 

1  to2gr8. 

Alterative  narcotic. 

u 

hyoscjami  " 

do. 

Laxative        " 

M 

nncis  TomicsB 

do. 

Excito-motor. 

« 

ignatim  amarm 

i  gr.  to  1  gr. 

do. 

U 

luptdina 

3  to  6  grs. 

Antiphrodisiac. 

M 

eimicifuffm 
veUenanse 

do. 

Sedative  tonic. 

« 

do. 

Antispasmodic. 

These  correspond  so  nearly  with  the  first  class  as  to  be  conveniently 
studied  in  comparison  with  them.  By  the  use  of  diluted  alcohol  with 
the  dried  leaves,  a  large  amount  of  the  extractive  and  albuminous 
matters  are  left  behind,  and,  on  evaporation,  the  active 'principles  of 
the  plant  are  obtained  in  a  more  concentrated  form  than  when  the 
thick  expressed  juice,  containing  also  a  portion  of  the  cellular  struc- 
ture, is  evaporat^  as  in  making  the  first  class. 

Becent  investigations  have  strengthened  the  view  that  from  the  care- 
fully dried  plant  an  extract  may  be  obtained,  which,  though  less  in 
qoaotity,  is  equally  if  not  more  active,  than  extracts  prepared  by  the 
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same  process  from  an  equivalent  quantity  of  fresh  herbs.  Vielguth 
and  Nentwich  obtained  from  10  pounds  of  fresh  herb  aconite,  4f 
ounces  of  extract,  containing  0.202  gramnies,  and  from  an  equivalent 
quantity  of  dried  herb  8^  ounces,  containing  0.322  grammes  of  nearly 
pure  aconitine.  *Tbeir  process  consisted  in  exhausting  the  plant  with 
alcohol  of  .863  specific  gravity,  which  leaves  all  deteriorating  principles 
behind,  and  evaporating  rapidly  and  with  constant  agitation  at  a  tem- 
perature below  158®  F. 

These  extracts  have  a  brownish  aspect ;  they  should  possess  the  odor 
of  the  plant,  and  be  soluble  in  diluted  alcohol.   * 

As  will  be  observed,  their  dose  is  about  half  that  of  the  corre- 
sponding extracts  of  the  first  class. 

They  are  seldom  met  with  in  commerce,  but  are  designed  to  be  pre- 
pared by  the  physician  and  apothecary,  in  the  absence  of  reliable 
extracts  of  the  first  class.  They  may  be  obtained  by  the  careful 
evaporation  of  the  corresponding  tinctures.  They  are  seldom  pre- 
pared, owing  to  the  expense  of  obtaining  the  dried  leaves  in  a  state 
of  perfect  preservation,  and  the  waste  of  alcohol.  Extract  of  stra- 
monium seed  is  an  unexceptionable  preparation,  and  might  often  be 
substituted  for  the  extract  of  the  herb  with  advantage. 

Extractum  Cannabis  Indices, 

Extract  of  Indian  hemp^  cannabis  sativa,  variety  Indica,  is  im- 
ported in  a  crude  state  from  the  East  Indies,  and  directed  by  the 
Dublin  College  to  be  purified  by  solution  in  alcohol,  filtration  and 
evaporation.  The  extract  is  also  made  extensively  in  England  from 
the  dried  imported  leaves,  called  in  commerce  gunjah,  by  steam  dis- 
placement with  alcohol,  and  evaporation.  The  dose  of  the  extract 
under  consideration  varies  very  much  with  the  quality,  and  ranges 
from  a  quarter  of  a  grain  to  one  or  two  grains;  it  is  distinctly  resinous 
and  insoluble  in  water.  Squire's  is  the  best  in  the  market.  It  is 
sometimes  called  cannabine^  a  name  which  might  be  advantageously 
applied  to  it  to  distinguish  it  from  extract  of  apocynum  cannabinum, 
also  called  Indian  hemp,  but  a  remedy  of  very  different  properties, 
and  little  used  in  regular  practice. 

Extract  of  mix  vomica,  though  not  properly  a  narcotic  extract,  is 
classed  with  the  others  for  convenience ;  it  may  be  prepared  by  the 
evaporation  of  the  officinal  tincture,  and  is  an  exceedingly  powerful 
and  efficient  nervous  stimulant  much  used  in  certain  forms  of  dyspepsia 
connected  with  obstinate  constipation. 

Extractum  Ignatice  AmxiroB  AlcohoUcum, 

This  preparation  has  been  proposed  as  a  "  remedy"  for  dyspepsia, 
attended  with  nervous  depression,  and  extensively  advertised  as  such 
by  a  clergyman  of  Brooklyn,  N.  Y.,  who  has  been  cured  by  it.  The 
recipe,  here  given,  is  an  improvement  upon  his,  and  is  offered  for  the 
benefit  of  apothecaries  who  may  be  called  upon  to  make  it. 

The  beans  of  St^  Iffnatiae,  like  nux  vomica,  have  a  very  horny  and 

iiiii  and  fixed  oil),  which  renders  it  difficult 
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to  powder  tbem  so  as  to  extract  their  soluble  matter.  Professor 
Procter  recommends  the  following  process  for  their  extraction.  The 
beans  are  bruised  in  an  iron  or  brass  mortar,  until  reduced  to  small 
fragments  or  very  coarse  powder;  they  are  then  moistened  with  water 
in  a  covered  vessel,  and  heated  until  the  tissue  of  the  pieces  has  be- 
come soft,  and  can  be  bruised  into  a  pulpy  mass.  This  is  then  mixed 
with  twice  its  bulk  of  alcohol,  sp.  gr.  .835,  and  allowed  to  macerate 
in  a  close  vessel  in  a  warm  place  for  24  hours,  and  then  treated  by 
displacement  until  8  or  10  times  the  weight  of  the  drug  is  obtained. 
The  alcohol  is  then  distilled  off  and  the  residue  heated  in  a  water 
bath  until  reduced  to  the  consistence  of  a  soft  extract.  By  this  pro- 
cess, about  10  per  cent,  of  a  brown  colored,  intensely  bitter  extract 
may  be  obtained.  This  extract  is  much  stronger  than  extract  of  nux 
vomica,  and  is  directed  to  be  made  into  a  mass  with  gum  Arabic,  in 
the  proportion  of  30  grains  of  the  extract  to  10  of  gum,  and  divided 
into  40  pills  (}  grain  in  a  pill),  one  of  which  is  to  be  taken  three  times 
a  day. 

It  is  scarcely  necessary  to  remark  that  the  free  use  of  a  medicine 
of  such  power,  containing  one  of  the  most  poisonous  of  alkaloids,  as 
a  popular  remedy,  to  be  given  without  the  advice  and  care  of  a  phy- 
sician, is  most  dangerous  and  unjustifiable. 

Extract  of  Lupulin.    W.  W.  D.  Livbrmore. 

Take  of  Lupulin 5iv. 

**         Alcohol f^viij. 

Mix  in  a  percolator  and  allow  it  to  stand  an  hour,  then  displace  with 

Alcohol q.  s. 

until  two  pints  are  obtained ;  pour  this  into  a  shallow  dish  and  allow 
it  to  evaporate  spontaneously.  5j  of  lupulin  yields  about  9ij  of  the 
extract,  which  is  proposed  as  a  substitute  when  prescribed  in  the  pilular 
form.  The  dose  being  somewhat  less  than  that  of  lupulin,  is  an  ad- 
vantage, besides  its  utility  as  a  convenient  and  adhesive  excipieut 
with  other  substances. 

Extractum  Cimicifugcz. — This  extract  is  made  by  evaporating  sepa- 
rately a  tincture  prepared  with  1  part  of  ether  and  2  of  alcohol,  and 
one  made  with  diluted  alcohol,  until  they  reach  a  syrupy  consistence, 
then  mixing  these  and  finishing  the  evaporation  over  a  water  bath, 
with  constant  stirring.  Eight  grains  of  this  represent  5j  of  the  root. 
— Am.  Joum.  Pharm^  vol.  xxvi.  p.  106. 

Extractum  Vakriance. — Made  as  follows :  Macerate  the  root  in  coarse 

Sowder,  with  twice  its  weight  of  strong  alcohol,  then  displace  with 
ilated  alcohol,  until  exhausted.  The  first  portion  of  the  tincture  is 
to  be  evaporated  spontaneously,  and  reserved  for  addition  to  the  ex- 
tract formed  by  evaporating  the  diluted  alcohol  tincture.  The  addi- 
tion of  a  portion  of  ether  to  the  first  portion  of  alcohol  would  facili- 
tate the  solution  of  the  oil,  and,  also,  the  spontaneous  evaporation  of 
the  menstruum. 
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Group  2. — Of  the  hydro-alcoholic  extracts. 


Officinal  Name. 

Dose. 

Med.  Prop. 

Extractam  hellebori 

10  to  15  gra. 

Cathartic. 

(( 

jalaps 

do. 

do. 

i( 

rhei 

do. 

do. 

ti 

podophjlli  (Maj  ap- 

ple) 

5  to  10  grs. 

do. 

It 

oinohons  flar. 

10  to  15  grs. 

Tonic. 

(t 

"        rub. 

do. 

do. 

"•« 

sarsaparillaB 

do. 

Alterative. 

M 

colocjnthidis  comp. 

(Colocynth  made  into  tincture  and 

evaporated, 

aloes, 

Bcammonj, 

soap,  and  cardamom  added.) 

Cathartic. 

Of  the  above  cathartics,  each  has  its  peculiar  properties,  adapting  it 
to  some  peculiar  use. 

Extract  of  hellebore  is  used  as  an  emmenagogue  cathartic.  In  com* 
bination  with  aloes,  myrrh,  sulphate  of  iron,  &c.,  it  constitutes  the 
celebrated  Hooper's  Female  Pills. 

Extract  of  jalap,  and  compound  extract  of  colocynth,  are  combined  with 
calomel  and  gamboge  in  the  compound  cathartic  pill. 

Extract  of  podophyllum  is  less  used  than  it  deserves,  being  equal  to 
extract  of  jalap  in  its  cathartic  effect  in  half  the  dose. 

Extract  of  rhubarb  is  rarely  employed. 

Extracts  of  cinchona  and  sarsaparilla  are  seldom  used  in  practice  in 
this  country,  although  the  latter  is  in  good  repute  in  England.  These 
extracts  of  cinchona  must  not  be  confounded  with  the  article  called 
Wetheriirs  Extract,  nor  with  extractum  calisayicum,  which  are 
superior  preparations. 

Powdered  Compound  Extract  of  Cohcynth. 

The  following  formula  has  been  suggested  by  Dr.  E.  R.  Squibb,  as 
a  great  improvement  on  that  contained  in  the  Pharmacopoeia  for  the 
preparation  of  compound  extract  of  colocynth.  So  inferior  is  the  ar- 
ticle, as  found  in  commerce,  that  it  becomes  every  pharmaceutist  who 
values  his  reputation,  and  is  really  desirous  to  fill  the  responsible 
duties  of  his  profession,  to  purchase  it  of  Dr.  Squibb,  or  some  other 
reliable  manufacturer  who  incorporates  in  it  the  full  proportion  of 
the  active  ingredients,  or  preferably  to  make  it  for  himself. 

Take  of  Colocynth       .        .      A  convenient  quantity. 
Alcohol  .        .      Sufficient. 

Form  a  tincture  by  maceration  and  expression,  or  preferably  by 
displacement.    Evaporate  to  dryness  and  powder,  then 

Take  of  Powdered  Extract  of  colocynth  as  above  lOJ  drachms. 

Socotrine  aloes  .        .        .  34| 

Virgin  scammony      .        .        ,  ll| 
Cardamoms                ...  3 

Castile  soap  ...  7J 

The  ingredients  are  to  be  thoroughly  mixed  in  a  mortar,  passed 
through  a  fine  sieve,  and  again  well  stirred  together. — Am.  Jbum. 
Pharm,j  vol.  xxix.  p.  97. 
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This  famishes  the  preparation  in  powder,  which  is  its  most  conve- 
nient and  uniform  condition,  and  about  7  per  cent,  of  water  is  suffi- 
cient to  form  it  into  pill  mass. 

Among  the  proposed  changes  in  its  composition,  it  is  suggested  to 
substitute  resin  of  podophyllum  (podophyllin)  for  the  virgin  scam- 
mony ;  it  is  cheaper  and  more  accessible.  This,  however,  might  involve 
some  changes  in  proportions  used,  and  is  not  allowable  until  sanctioned 
in  the  Pharmacopoeia. 

Class  III. 
Extract  made  by  Displacement  with  Cold  Water  and  Evaporation. 

(Unoffioinal  in  Italics.) 


Offlcinal  Name. 

Med.  Done. 

RemArks. 

Sztrmctum  gentianas 
**         qnassia 
«          chirettcB 

**         dnloamars  (bittereweet) 
**         krameris  (rhatanj) 
'*         juglandis  (battemnt) 
"         opu 

10  to  20  gra. 
3  to    6  gra. 

do. 

do. 
10  to  20  gra. 

do. 
1  grain. 

Tonic. 

do. 

do. 
Alterative  narcotic. 
Astringent. 
Carthartic. 
Narcotic. 

The  great  advantage  of  extracts  of  q^mssia  and  chiretta  over  extract 
of  gentian  in  making  pills,  will  be  seen  by  comparing  the  dose.  Ex- 
tract of  rhatany  when  well  prepared,  so  as  to  be  soluble  in  water,  is 
a  valuable  substitute  for  kino  and  catechu,  which  it  resembles  in  phy- 
sical as  well  as  medical  properties.  Extract  of  opium  is  added  to 
eye-washes  and  astringent  injections. 

Syllabus  of  Extracts  not  belonging  to  either  Class. 

(Unofficinal  in  Italics.) 


Name. 

Dose. 

Medleal  properties. 

Bztrmctiim  hsmatoxjli 

10  to  20  gra. 

Astringent. 

M 

tarazaoi 

9J  to  3  j 

Diuretic  and  cholagogne. 

U 

oolchioi  acet. 

1  to  3  gra. 

Diuretic  and  sedative. 

<C 

lobelia     " 

2  to  3  gra. 

Sedative. 

U 

calisayicum 

2  to  3  gra. 

Tonic. 

(C 

paretrcB 

10  to  30  gra. 

Tonic  diuretic. 

«< 

uvce  urn 

do. 

do. 

U 

ergotcB 

4  to  10  gra. 

«*  KrgoUne." 

Extractum  Hcematoxyli  {logwood)  is  made  by  decoction  in  water, 
straining  and  evaporating;  it  is  highly  esteemed  as  a  very  mild  astrin- 
gent, and  is  much  used  in  the  arts  as  a  pigment. 

Extractum  Taraxaci  {dandelion)  is  made  by  expressing  the  milky 
juice  from  the  root  and  evaporating.  No  extract  out  of  the  narcotic 
series  is  so  popular  as  this ;  it  is  much  used  in  the  treatment  of  liver 
oomplaint,  habitual  constipation,  and  as  a  diuretic  in  dropsy.  Being 
soluble  in  water,  it  may  be  conveniently  given  in  liquid  form. 
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Extractum  Colchici  aceiicum  {meadow  saffron)  is  made  from  vinegar 
saturated  with  colchicum,  and  evaporating.  This  most  valuable  pre- 
paration has  been  recently  introduced ;  it  is  we]l  adapted  to  combining 
with  other  ingredients  in  pilular  form,  and,  with  extract  of  digitalis, 
enters  into  the  celebrated  Lartique's  Gout  Pills.  I  usually  obtain 
about  5  ounces  of  this  extract  from  10,000  grains  of  the  root,  near  25 
per  cent. 

Extractum  LobeluB  Aceticum, — To  prepare  this,  the  powdered  seed 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol,  to 
the  first  portion  of  which  has  been  added  a  small  portion  of  acetic 
acid.  This  liquid  is  then  to  be  evaporated  to  the  consistence  of  an 
extract,  which  will  be  about  one-eighth  the  quantity  of  the  seed  em- 
ployed. {Am.  Journ.  Pharm,^  vol.  xiv.  p.  108.)  DoSE,  from  2  to  8  grs. 
The  object  of  the  use  of  the  acetic  acid,  is  to  form  a  soluble  acetate  of 
lobelina,  less  readily  decomposable  by  heat  than  the  native  salt. 

Calisaya  Extract  (Ellis). — Is  made  by  boiling  coarsely-powdered 
Calisaya  bark  in  successive  portions  of  water,  acidulated  with  muriatic 
acid,  precipitating  the  decoction  with  hydrate  of  lime,  digesting  the 
precipitate  in  hot  alcohol  till  all  taste  is  exhausted,  and  then  evapor- 
ating the  alcohol  so  as  to  leave  an  extract.  The  old-fashioned  preci> 
pitated  extract  of  bark  was  nearly  identical  with  this,  which  is  only 
objectionable  on  the  score  of  expense. 

It  contains  all  the  quinia  and  cinchonia  contained  in  the  bark, 
besides  the  amorphous  quinia,  or  chinoidine,  and  is  an  admirable  sub- 
stitute for  the  celebrated  Wetherill's  extract,  formerly  much  in 
vogue.  Its  dose  is  from  2  to  5  grs. — Am,  Journ.  Pharm,^  vol.  xx. 
p.  15. 

Extractum  Pareirce  is  prepared  from  sliced  pareira  brava,  by  decoc- 
tion with  water,  straining,  and  evaporating.  A  decoction  is  more 
frequently  prescribed.    Dose,  from  10  to  30  grs. 

Extractum  Uvce  Ursi. — The  London  College  directs  the  preparation 
of  this,  also,  by  maceration  and  decoction  with  water.  Its  dose  is  the 
same  as  the  foregoing,  and  they  are  both  used  as  tonics  and  diuretics 
in  chronic  urinary  disorders. 

Ergotine. — Under  this  name  an  aqueous  extract  of  ergot  is  sold  in 
the  shops,  for  which  the  following  is  the  formula  of  M.  Bonjean: 
Exhaust  powdered  ergot  by  displacement  with  cold  water,  heat  the 
solution  in  a  water  bath  and  filter;  evaporate  to  the  consistence  of 
syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter ; 
when  settled,  decant  the  clear  liquid,  and  evaporate  by  water  bath. 
One  ounce  of  ergot  yields  about  70  grains.  It  is  said  to  possess  the 
haemostatic  without  the  toxic  effects  of  ergot.  DosB,  from  4  to  10  grs. 

The  extracts  of  lettuce^  poppyheads^  and  hops  are  very  weak  narcotic 
extracts,  occasionally  prescribed,  but  less  esteemed  than  lactucarium, 
opium,  and  lupuline,  which  are  the  more  efficient  products  of  their 
respective  plants. 
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Chincidine  is  the  name  given  to  an  insoluble  residuary  extractive 
principle  obtained  in  the  manufacture  of  quinia,  which  will  be  adverted 
to  under  the  head  of  alkaloids. 

Exiractum  glycyrrhizoe  is  the  name  given  in  the  list  of  the  Pharma- 
copcaia^  to  the  common  drug  known  as  liquorice,  imported  from  Italy 
and  Spain.  Until  recently  this  was  the  only  extract  of  liquorice  used  ; 
oar  manufacturers  now  make  a  true  and  proper  extract,  which  is  made 
in  either  of  two  ways,  as  follows : — 

Ist  Process. — Take  of  liquorice  root,  bruised,  any  convenient  quan- 
tity, macerate  in  water,  with  the  application  of  heat,  until  exhausted ; 
strain,  and  evaporate  to  the  consistence  of  an  extract. 

2d  Process. — Take  of  liquorice  (impure  extract)  any  convenient 
quantity,  lay  the  pieces  of  liquorice  in  a  large  displacer,  or  a  barrel, 
in  layers  alternating  with  straw ;  macerate,  and  then  percolate  the 
mass  with  cold  water,  and  evaporate  the  clear  liquid  that  runs  off. 
The  pieces  of  liquorice  will  be  found  to  have  lost  their  saccharine 
extractive  matter,  although  retaining  their  shape  as  before. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and,  as 
made  by  the  first  process,  has  the  taste  of  the  root,  and  is  deliques- 
cent|  so  as  to  require  to  be  kept  in  jars.  One  part  of  powdered 
liqaorice  root  to  sixteen  of  the  extract  will  render  it  firm  enough  to 
keep  in  sticks.  Tilden's  extract  of  liquorice  is  made  into  sticks  of  a 
yellowish-brown  color  by  admixture  with  gum  Arabic;  its  taste  re- 
sembles the  root  more  decidedly  than  that  of  black  liquorice. 

The  physical  properties  of  extracts  vary,  according  to  their  composi- 
tion, age,  and  the  circumstances  in  which  they  are  kept. 

The  narcotic  extracts  of  the  first  class,  as  vended  by  the  manufac- 
turers, are  apt  to  be  too  soft  for  convenient  use  in  the  form  of  pills, 
and  are  disposed  to  deliquesce.  This  want  of  a  firm  consistence, 
which  results  from  a  disposition  to  preserve  the  more  volatile  ingre- 
dients from  loss  in  the  final  concentration,  causes  no  inconvenience 
when  the  extract  is  used  with  a  considerable  proportion  of  dry  or 
hard  ingredients.  It  may  be  obviated  by  combining  with  them  pow- 
dered liquorice  root,  lycopodium,  or  tragacanth,  when  the  additional 
bulk  is  no  objection.  The  hydro-alcoholic  extracts  are  seldom  liable 
to  this  objection ;  they  harden  on  exposure  to  the  air,  and  when  old 
are  sometimes  inconveniently  dry. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  tough 
and  unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by 
trituration  or  contusion.  Extract  of  jalap  is  ordered,  in  compound 
cathartic  pills,  in  the  form  of  powder,  and  this  is  in  every  respect  its 
best  form  for  use  ;  it  is  conveniently  kept  in  bottles,  as  other  powders 
are,  is  readily  weighed  and  incorporated  with  other  substances,  and 
becomes  plastic  by  the  addition  of  moisture.  Few  manufacturers  push 
the  evap)oration  so  far  as  to  produce  the  extract  dry  enough  for  pow- 
dering ;  but  there  is  no  difficulty  in  accomplishing  it  where  steam  is 
employed,  and  as  a  demand  grows  up  for  the  article  it  will  be  more 
generally  met  with  in  the  stores,  although  at  a  somewhat  advanced 
price  on  the  soft  extract.    Compound  extract  of  colocynth  is  fre- 
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quentlj  brittle  enough  to  powder,  aad  is  sotnetinnee  met  with  in  this 
form.  The  addilioD  of  soap  to  its  other  iDgredienta  prevents  the 
liability  to  toughaesa,  beaidea  iDcreasing  its  aolubiltty. 

Extract  of  rhatany  is  always  pulverulent,  and  when  properly  made 

ia  nearly  soluble  in  water. 

The  kind  of  jars  usually  employed  for  preserving  extracts  are  bere 

6gured.    Thoae  with  covers  or  tops  are  most 

Fig.  166.  eligible.    In  furnishing  a  shop  where  a  good 

£^^  many  are  needed,  it  is  well  to  reserve  the 

^^E  canopy-top  jars  exclusively  for  ointments,  the 

^^^^^^^  Sat  tops  for  extracts,  for  the  sake  of  distinction, 

^^      ~^^Bfe      Extracts    should   never    be    put    in   gallipots 

B  *  ^1    1      °'"   tie-overa,  except   for    temporary  purposes. 

^^= *      '"'      Besides  the   cover,  which  fits  loosely  on  the 

jars,  there  should  be  a  piece  of  bladder,  oiled 
paper,  or  preferably  tinfoil,  stretched  over  the 
open  top  before  fitting  on  the  lid. 

In  the  case  of  soft  extracts,  which  have  B 
tendency  to  mould,  the  occasional  addition 
of  a  few  drops  of  alcohol  is  found  advantage- 
ous. Extracts  put  up  in  glass,  wide  mouth 
bottles,  either  with  ground  stoppers  or  corks, 
CsDopj-topjar.  Are   preferable    to   jars    in   affording   a    more 

complete  exclusion  of  the  air,  but  the  smaller 
sized  bottles,  having  too  narrow  mouths  to  admit  a  spatula  of  ordi- 
nary width,  are  inconvenient. 


Fig.  167. 


Fig.  168. 


Fig.  169. 


QiaiipoL 


The  Uses  of  Extracts. — This  class  of  preparations  may  be  used 
either  in  the  form  of  pills,  solution,  or  mixture.  They  are  chlefiy 
pre^icribed  in  the  pilular  form,  combined  with  other  substances,  and 
to  this  they  are  peculiarly  adapted.  One  of  the  chief  points  in  making 
pills  is  to  increase  or  modify  tlie  effect  in  the  highest  degree,  without 
a  corresponding  increase  of  bulk.  Hence  the  utility  of  adding  ex- 
tracts to  substances  possessing  no  adhesiveness,  choosing  among  them 
such  as  will  most  promote  the  therapeutio  eSect,  while  a  plastic  mass 
will  be  the  result.  Thus,  in  tonic  pills,  as  of  subcarbonata  of  iron  or 
sulphate  of  quinia,  extract  of  quassia,  or  of  gentian  would  be  prefer- 
able to  an  inert  substance  like  conserve  of  rose  or  mucilage. 

In  dilute  aqueous  solutions,  extracts  are  not  generally  preferable 
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to  the  correspondiDg  tinctures,  but  where  the  dose  of  the  tincture 
would  be  large,  the  physician  often  avails  himself  of  the  extract  in 
preference,  as  not  containing  alcoholic  stimulus.  Extracts  are  gene- 
rally combined  in  mixtures  containing  sweet  or  viscid  substances  more 
than  in  solutions  proper,  although  in  cases  where  the  quantity  of  the 
extract  desired  is  large,  and  it  is  soluble  in  water,  it  may  be  employed 
to  impart  viscidity  to  a  mixture,  and  to  suspend  insoluble  substances 
without  the  necessity  of  using  either  gum  or  sugar. 

In  triturating  an  extract,  particularly  a  hard  one,  with  viscid 
liqaids,  as  syrup  or  mucilage,  or  with  lard  in  making  ointments,  con- 
nderable  difficulty  is  experienced  in  dissolving  or  diffusing  it  equally 
throughout  the  mixture;  to  obviate  this,  it  should  be  first  softened 
with  a  few  drops  of  water  if  aqueous,  or  alcohol  if  alcoholic,  until  it 
has  about  the  consistence  of  thick  honey  or  treacle,  and  then  incor- 
porated with  the  other  ingredients.  Frequently  it  will  require  a  long 
and  tedious  trituration  to  accomplish  the  object  thoroughly  and  efifect- 
ually. 

The  aid  of  heat  will  greatly  facilitate  the  softening  of  extracts,  es- 
pecially in  making  pill  masses,  which  become  dryer  and  more  firm 
when  rendered  plastic  by  heat  than  when  softened  by  a  moist  excipient. 

CONCENTRATED  EXTRACTS  OR  RESINOIDS. 

The  "concentrated  remedies"  of  the  so-called  eclectics  have  within  a 
few  years  obtained  increased  popularity,  not  only  with  practitioners 
of  that  school,  but  with  physicians  generally.  Many  of  these,  like 
resin  of  jalap  and  the  new  resin  of  scammony  described  below,  belong 
to  the  class  of  resins  proper,  which  are  classified  and  described  in 
their  chemical  and  physical  relations,  under  that  head,  in  the  third  part 
of  this  work ;  others  have  no  claim  to  a  place  among  any  class  of 
proximate  vegetable  principles,  and  are  to  be  regarded  only  as  phar- 
maceutical preparations  with  more  or  less  merit  according  as  they 
are,  or  are  not,  prepared  upon  scientific  principles. 

I  shall  not  attempt  a  full  notice  of  all  of  these  that  have  been  pro- 
posed, but  confine  myself  to  such  as  are  extensively  known  and 
esteemed. 

Resin  of  Jalap.  Jalapin  of  commerce. — This  resin  in  its  crude 
state  is  prepared,  1st,  By  digesting  jalap  root  in  boiling  water  for 
twenty-four  hours,  then  slicing  the  root  and  further  digesting  with 
more  water,  which  is  afterwards  boiled  for  ten  minutes,  stirring.  The 
liquid  is  then  expressed,  and  again  boiled  with  fresh  portions  of  water, 
and  expressed  two  or  three  times.  These  decoctions,  by  evaporation, 
yield  an  inferior  (aqueous)  extract  of  jalap.  The  pressed  root  is  now 
digested  with  successive  portions  of  alcohol,  the  tinctures  mixed, 
agitated  with  animal  charcoal,  filtered  and  evaporated,  the  alcohol 
being  recovered.  This  product  is  a  nearly  colorless,  friable  resin, 
active  as  a  cathartic  in  doses  of  from  one  to  five  grains. 

The  jalap  resin  of  commerce  is  generally  of  a  more  or  less  dark 
oolor,  having  been  prepared  in  copper  or  iron  vessels,  which  discolor 
it.    Frequently  it  is  only  a  highly  resinous  extract  of  jalap,  the  dose 
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of  which  would  be  from  three  to  eight  grains.  The  pure  resin  of  jalap 
is  insoluble  in  fixed  oils  and  oil  of  turpentine,  while  common  resins 
are  soluble  in  those  liquids.  It  is  also  insoluble  in  ether;  powdered 
and  thrown  into  cold  water  it  does  not  dissolve,  but  forms  a  semi-fluid, 
transparent  mass,  as  if  it  had  been  melted.  Digested  in  a  watch  glass 
with  a  little  sulphuric  acid,  a  rich  crimson  colored  solution  is  obtained, 
from  which  in  a  few  hours  a  brown,  viscid  resin  separates.  About 
13  per  cent,  of  jalap  resin  consists  of  jalapic  acid,  which  is  the  odorous 
principle  of  the  root;  it  may  be  separated  by  adding  an  alcoholic 
solution  of  acetate  of  lead  to  a  similar  solution  of  the  resin,  throwing 
down  the  jalapate  of  lead.  The  lead  may  be  then  separated  as  sul- 
phuret  by  a  stream  of  sulphuretted  hydrogen,  and  the  acid  collected 
by  filtration  and  evaporation.  It  is  a  brownish,  soft,  greasy  sub- 
stance, soluble  in  alcohol  and  alkalies,  and  slightly  so  in  ether.  After 
the  separation  of  jalapate  of  lead  by  this  process,  the  pure  resin 
remains  in  solution  combined  with  acetic  acid,  traces  of  lead  are  to  be 
separated  by  adding  a  few  drops  of  sulphuric  acid,  and  then  the  whole 
of  the  resin  thrown  down  pure  on  the  addition  of  five  or  six  times 
its  volume  of  water;  this  is  dried  by  a  current  of  warm  air. 

Jalap  resin  is  an  energetic  cathartic  in  doses  of  from  one  to  five 
grains,  triturated  with  sugar  or  other  diluents  or  correctives.  (See 
Part  III.) 

liesin  of  scammony^  prepared  from  the  dried  roots  by  the  process 
of  Dr.  Williamson,  of  University  College,  London,  is  a  similar  pre- 
paration, and  a  great  improvement  on  the  common  scammony  of  com- 
merce. The  roots  are  digested  with  water  as  in  the  above  case,  and 
with  diluted  acid,  by  which  means  they  are  deprived  of  all  matter 
soluble  in  these  menstrua,  then  with  alcohol,  which  dissolves  out  the 
resin  which  is  collected  on  the  recovery  of  the  alcohol  by  distillation. 
The  roots  are  collected  in  Asia  Minor,  dried  and  shipped  to  London, 
where  this  improved  scammony  is  now  manufactured.  The  physical 
qualities  of  the  scammony  thus  prepared  differ  considerably  from  that 
usually  seen  in  commerce,  and  from  virgin  scammony,  being  non- 
porous,  not  producing  a  lather  when  rubbed  with  water,  and,  instead 
of  possessing  a  musty  or  sour  cheese  like  odor,  having  an  aromatic  and 
fruity  smell.  In  appearance,  when  in  thin  layers,  it  much  resembles 
the  scammony  which  is  occasionally  seen  in  the  small  shells  (and  re- 
garded as  the  purest  form  of  scammony),  being  transparent  and  of  a 
yellow  color.  In  composition  it  is  almost  entirely  composed  of  a  resin, 
which  appears  to  bear  the  same  relation  to  the  root  of  convolvulus 
scammonia,  as  the  foregoing  does  to  jalap.  Its  dose  is  from  four  to 
twelve  grains. 

Resin  of  Podophyllum — Podophyllin. — This  is  the  most  popular  and 
widely  known  of  the  whole  class  of  **  eclectic  concentrated  remedies." 
Of  the  several  processes  for  its  preparation  which  have  appeared^  the 
following,  by  F.  D.  Hill  &  Co.,  Cincinnati,  is  a  modification  of  that  of 
which  I  published  the  result  in  1851,  American  Journal  of  Pharmacy^ 
vol.  xxiii.  p.  329.  It  produces  an  article  superior  to  that  usually 
sold : — 
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"  Exhaust  coarsely-powdered  mandrake  root  with  alcohol  by  per- 
colation. Place  the  saturated  tincture  in  a  still  and  distil  off  the  alco- 
hol ;  the  residue  will  be  a  dark  fluid  of  the  consistence  of  molasses. 
Sometimes  it  is  thicker;  when  this  is  the  case  add  a  small  portion  of 
it  to  water,  and  if  it  does  not  form  a  yellow-whitish  precipitate,  a  small 
portion  of  alcohol  must  be  added  to  it,  enough  to  cause  the  light  pre- 
cipitate. 

"  Warm  the  thick  residual  liquid,  and  slowly  pour  it  into  three  times 
its  volume  of  cold  water,  which  must  be  constantly  agitated  during 
the  process.  If  poured  in  too  fast,  or  without  agitation,  the  fluid  will 
fill!  to  the  bottom  unchanged.  Allow  it  to  stand  twenty-four  hours, 
at  which  time  nearly  all  the  podophyllin  will  be  precipitated.  The 
addition  of  a  sufficient  quantity  of  muriatic  acid  will  precipitate  the 
remainder;  the  precipitated  podophyllin  of  a  whitish-yellow  color,  is 
now  to  be  removed  and  placed  on  a  linen  filter,  and  washed  several 
times  with  water.  After  this  it  is  placed  in  thin  layers  on  paper  and 
dried  in  a  room  of  a  temperature  between  65°  and  90°  F.,  or  if  in 
summer,  at  the  natural  atmospheric  temperature.  It  becomes  a  shade 
or  two  darker  by  drying  in  this  manner,  but  if  artificial  heat  is  em- 
ployed to  hasten  the  process,  or  a  higher  temperature,  the  resin  be- 
comes quite  dark."  According  to  my  experiments,  the  root  yields  3f 
per  cent,  of  this  substance.  Another  process  for  its  preparation — the 
addition  of  a  solution  of  alum  to  a  concentrated  tincture  of  the  root — 
precipitates  it  of  a  greenish  or  olive  tinge. 

Podophyllin,  as  thus  prepared,  must  not  be  confounded  with  the 
pure  resinoid  active  principle  of  the  drug,  as  first  isolated  by  John 
B.  Lewis,  a  graduate  of  the  Philadelphia  College  of  Pharmacy,  and 
described  in  his  inaugural  thesis  in  1847.  The  resin,  as  found  in 
commerce,  and  prepared  by  the  above  process,  has  not,  I  believe, 
been  analyzed;  it  probably  contains  a  variety  of  principles,  including 
both  the  resins,  that  soluble  in  alcohol  and  ether,  and  that  insoluble 
in  ether.  It  is  insoluble  in  water  and  oil  of  turpentine,  and  only 
partially  soluble  in  alcohol;  it  combines  with  alkali,  forming  a  sapona- 
ceous compound. 

Its  medical  properties  are  the  subject  of  much  comment  in  eclectic 
publications,  and  it  is  undoubtedly  one  of  the  most  powerful  remedies 
m  use,  acting,  in  doses  of  two  to  four  grains,  as  a  drastic  cathartic, 
accompanied  in  its  action  with  much  nausea  and  griping.  In  smaller 
doses,  i  grain  to  one  grain,  it  operates  as  an  alterative  and  cholagogue. 
It  is  claimed  for  this  remedy  that  it  is  a  regulator  of  almost  all  the 
secretions  tending  to  restore  them  to  normal  activity,  and  that  it  com- 

Sletely  substitutes  mercury  in  all  cases  where  it  was  formerly  consi- 
ered  to  be  indicated,  even  to  the  extent,  in  some  cases,  of  producing 
ptyalism.  It  is  seldom  or  never  employed  alone,  its  eflects  being 
greatly  increased,  and  its  dose  lessened,  according  to  the  testimony 
of  practitioners  accustomed  to  its  use,  by  long  trituration  with  four  to 
ten  times  its  weight  of  sugar  or  sugar  of  milk.  Caulophyllin  com- 
bined with  it  is  said  to  materially  lessen  its  painful  and  disagreeable 
eflfects.     A  compound  of  podophyllin,  with  ten  parts  of  leptandrin 


192  EVAPORATION   AND   THE   BXTBAOTS. 

and  ten  parts  of  sugar,  is  much  esteemed  as  an  alterative  in  dyspepsia, 
hepatitis,  &c.  (See  King's  Eclectic  Dispensatory.) 

Cimicifuginy  or  Macrotin,  another  eclectic  resinoid,  is  prepared  by 
forming  a  concentrated  tincture  of  black  snakeroot,  diluting  it  with 
its  bulk  of  water,  and  distilling  off  the  alcohol.  It  is  then  collected 
from  the  bottom  of  this  vessel  and  powdered.  A  modification  of  this 
process  by  Prof.  E.  S.  Wayne,  yields  k  more  elegant  and  somewhat 
more  active  preparation.  He  directs  that  the  strong  tincture  shall  be 
allowed  to  evaporate  spontaneously,  until  a  solid  mass  is  deposited, 
the  remaining  fluid  is  poured  off  and  the  mass  dissolved  in  alcohol, 
slowly  evaporated  to  the  consistence  of  a  fluid  extract,  and  then  placed 
in  thin  layers  upon  glass  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brown  powder,  of  a 
faint  odor,  and  a  slightly  bitter  nauseous  taste.  It  has  not  been  ana- 
lyzed, but  appears  to  be  an  impure  resin,  which  abounds  in  the  root. 
I  obtained  4|  per  cent,  of  it  in  my  experiments.  (See  paper  on  Eclectic 
Pharmacy,  Am.  Joum.  Pharm.^  vol.  xxiii.  p.  329.)  Its  medical  pro- 
perties are  described  in  Dr.  King's  Dispensatory  as  tonic,  alterative, 
nervine,  anti -periodic,  with  an  especial  affinity  for  the  uterus.  It 
does  not,  according  to  this  authority,  possess  the  narcotic  properties 
of  the  root.  Its  applications  in  eclectic  practice  are  very  numerous; 
it  is  considerably  used  by  practitioners  generally,  especially  in  the 
treatment  of  chorea.  Of  course,  a  great  variety  of  combinations  may 
be  resorted  to  as  occasion  requires. 

Leptandrin. — This  is  an  impure  resinoid,  obtained  from  the  root  of 
Leptandra  Virginica^  or  black  root,  an  indigenous  plant,  formerly  offi- 
cinal in  the  U.  S.  P.  It  is  prepared  nearly  like  the  foregoing,  using 
high  proof  alcohol  for  the  extraction  of  the  root,  as  a  small  proportion 
of  water  present  in  the  tincture  prevents  its  successful  precipitation. 
The  character  of  the  precipitate  is  also  affected  by  the  temperature, 
which  should  not  exceed  180°  F.  Roots  of  the  second  year's  growth 
are  said  to  yield  the  most  of  this  product. 

Leptandrin,  as  thus  prepared,  is  a  jet  black  substance,  resembling 
asphaltum,  or  sometimes  has  a  gray  or  brown  color,  with  a  peculiar 
faint  odor  and  taste.  It  is  generally  sold  in  powder.  Though  at  first 
soluble  in  alcohol,  it  becomes  less  so  by  age;  it  dissolves  in  solution 
of  ammonia  and  potassa,  from  which  acids  throw  it  down. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  cholagogue 
or  stimulant  to  the  hepatic  secretion,  without  so  decided  a  purgative 
action  as  usually  pertains  to  that  class  of  remedies.  Like  podophyllin, 
it  is  a  leading  article  of  production  with  several  of  the  largest  manu- 
facturing pharmaceutists  in  the  United  States.  The  dose  is  two  to 
four  grains. 

Hydrastin  is  the  name  applied  in  commerce  to  a  concentrated  re- 
medy prepared  from  the  root  of  Hydrastis  OanadensiSj  golden  seal,  an 
interesting  American  plant  of  the  family  Banunculacece.  Prof.  E.  S. 
Wayne  has  given  the  following  process  for  its  preparation  : — • 

>  See  Hydrastia,  Part  m.  of  this  work. 
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"  Treat  the  powdered  root  of  Hydrastis  CaDadensis  by  displacement 
with  cold  water,  then  acidulate  the  infusion  with  hydrochloric  acid, 
which  precipitates  hydrastin  and  a  gelatinous  substance,  collect  the 
precipitate  on  a  filter  and  wash  with  clean  water ;  then  dry  it,  dissolve 
the  dried  mass  in  alcohol,  filter  and  set  aside  to  crystallize." 

Hydrastin,  as  thus  prepared,  is  in  yellow,  translucent,  acicular 
crystela,  which  are  usually  powdered  before  being  sold.  It  is  nearly 
insoluble  in  cold  alcohol,  ether,  chloroform,  oil  of  turpentine,  and 
water,  but  is  rendered  more  soluble  in  water  by  acetic  acid,  and  in 
alcohol  by  ammonia  and  potassa.  This  is  extensively  used  as  a 
tonic  remedy,  especially  adapted  to  treating  dyspepsia  and  chronic 
inflammation  of  the  stomach,  and  is  said,  combined  with  bitters,  to 
have  the  effect  of  gradually  removing  the  abnormal  condition  of  the 
atomacb  in  cases  of  intemperance,  and  in  many  instances  of  destroying 
the  appetite  for  liquor.  The  dose  for  an  adult  is  three  to  five  grains, 
repeated  three  to  six  times  a  day.  (See  Neutral  Organic  Principles^ 
Part  III.) 

Besides  the  above  described  preparation,  there  is  another  sold  under 
the  same  name,  which  is  said  to  be  the  resinoid  principle,  and  possessed 
of  similar  though  less  active  properties. 

Sanguinarina  and  sanguinarin  are  two  very  different  preparations 
from  one  of  our  most  beautiful  American  plants,  sanguinaria  Cana- 
densis or  bloodroot,  which  belongs  to  the  natural  family  papaveracise, 
the  poppy  tribe.  Of  the  alkaloid  sanguinarina  mention  is  made  in 
Part  III.  It  is  a  powerful  remedy,  being  used  in  doses  of  one-tenth 
to  one-thirtieth  of  a  grain,  and  should  be  carefully  distinguished  from 
the  so-called  *'alka  resinoid,"  which  is  chiefly  used  in  the  eclectic 
practice,  and  which  contains  an  uncertain  proportion  of  it. 

Scmguinarin  is  thus  prepared :  Take  of  bloodroot,  in  coarse  powder, 
a  convenient  quantity,  and  alcohol  sufficient;  make  a  saturated  tine- 
tare,  as  in  the  case  of  the  other  resinoids;  filter  and  add  an  equal 
quantity  of  water ;  distil  off  the  alcohol  and  allow  the  residue  to  rest 
until  precipitation  ceases.  Kemove  the  supernatant  liquid,  wash  the 
precipitate  in  water,  dry  it  carefully  by  moderate  heat,  and  pulverize 
it  for  use.  As  thus  prepared,  the  powder  is  of  a  deep  reddish-brown 
color,  peculiar  odor,  and  bitter,  rather  nauseous  taste,  followed  by  a 
persistent  pungency  in  the  fauces.  It  is  insoluble  in  water,  soluble  in 
boiline  alcohol,  and  partially  soluble  in  alkaline  solutions,  acetic  acid, 
and  ether.  This  is  given  as  a  tonic  in  doses  of  from  one-fourth  to  one 
grain,  and  as  a  hepatic  and  alterative  from  half  a  grain  to  two  grains. 

Cauhphyllin. — This  preparation,  from  the  root  of  caulophyllum 
thalictroides,  blue  cohosh,  is  made  by  W.  S.  Merrill,  of  Cincinnati,  by 
precipitation  from  the  saturated  tincture,  similar  to  the  preparation 
of  podophyllin  and  cimicifugin,  using,  however,  as  small  a  quantity  of 
water  as  possible  to  prevent  waste,  as  the  precipitate  is  sol  uble.  Caulo- 
phvUin  thus  prepared  is  a  neutral  extractive  or  resinoid  substance  of 
a  light  brown  color,  with  a  peculiar,  not  unplt^asant  odor,  and  a  slightly 
bitter  taste,  and  some  degree  of  pungency.  It  has  not  been  analyzed. 
It  is  insoluble  in  ether,  partially  soluble  in  water,  in  alcohol  more  so  ; 
13 
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the  addition  of  solution  of  ammonia  renders  it  completely  soluble  in 
either  menstruum,  and  the  solution  becomes  of  a  dark  wine  color. 
The  following  process  for  obtaining  caulophyllin  is  by  Dr.  F.  D..Hi]L 
of  Cincinnati :  Exhaust  the  root  of  caulophyllum  with  alcohol  and 
obtain  a  thick  fluid  extract,  add  this  to  twice  its  volume  of  saturated 
aqueous  solution  of  alum,  and  place  it  aside  to  rest  for  three  or  four 
days ;  then  place  it  on  a  filter  cloth,  and  allow  the  water  to  filter 
through ;  wash  the  product  two  or  three  times  with  fresh  water,  and 
let  the  residuum  dry  in  the  open  air.  When  dry,  it  readily  formB  a 
powder  of  a  light  grayish  color. 

The  ordinary  dose  of  caulophyllin  is  from  one  fourth  of  a  grain  to 
one  grain,  three  or  four  times  a  day ;  its  therapeutic  effect  is  exerted 
on  the  uterus,  as  a  tonic  and  alterative,  ^s  a  parturient  it  is  given 
in  doses  of  from  two  to  four  grains,  at  intervals  of  15  to  30  minates 
after  actual  labor  has  commenced. 

Caulophyllin  is  prepared  by  some  manufactures  from  an  aqueous 
infusion  of  the  root,  decolorized  by  animal  charcoal,  and  concentrated 
in  vacuo,  by  adding  infusion  of  galls,  or  96  per  cent,  alcohol,  collect- 
ing the  precipitate,  drying  and  powdering  it.  It  is  then  sold  as  an 
alkahid^  although  its  properties  are  said  not  to  vary  much  from  those 
of  the  first,  which  is  usually  considered  as  a  resinoid. 

One  of  the  evils  growing  out  of  this  system  of  practice  is  the  mul- 
tiplication of  these  nondescript  principles,  which,  while  many  of  them 
may  be  valuable  medicines,  are  prepared  almost  exclusively  by  a  few 
manufacturers,  each  pursuing  his  own  process,  and'  liable  to  produce 
varying  results;  while  under  an  imperfect  system  of  nomenclature  all 
are  classed  together. 

They  cannot  with  truth  be  called  the  active  principles  of  the  several 
plants  from  which  derived,  unless  where  these  are  purely  resinoid,  as 
in  the  case  of  podophyllum  and  jalap.  In  justice  to  the  so-called 
eclectic  practitioners,  it  must  be  admitted  that  they  have  been  instru- 
mental in  introducing  to  notice  some  obscure  medical  plants  which 
possess  valuable  properties;  it  is  to  be  regretted  that  their  disposition 
to  run  into  pharmaceutical  empiricism  should  have  so  long  limited 
their  usefulness  and  damaged  their  reputation. 


CHAPTER   XII. 

FLUID  EXTRACTS. 


The  class  Extracta  fluida  is  found  for  the  first  time  in  the  Pharma' 
copoeia  in  the  edition  of  1850.  Most  of  those  at  that  time  made  oflBci- 
nal  had  been  used  and  were  esteemed  standard  remedies  for  several 
years  previously,  though  two  of  them  (the  oleo  resins)  have  not  yet 
attained  any  great  popularity.  They  are  all  made  by  displacement 
and  evaporation. 
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Many  oF  the  large  number  of  new  remedies  under  this  name  are  of 
very  different  characters,  both  as  regards  their  strength,  the  menstrua 
employed  in  their  preparation,  and  the  antiseptic  ingredient  added  for 
their  preservation.  It  is  scarcely  practicable  to  reduce  these  to  any 
regular  system  of  classification;  the  object  of  the  following  tables  and 
formulas  is  to  render  the  subject  as  clear  as  it  can  well  be  made,  and 
to  furnish  practical  pharmaceutists  facilities  for  producing  these  reme- 
dies for  themselves. 

The  original  idea  of  a  fluid  extract  was  to  make  it  represent  an 
equal  portion  of  the  drug,  every  ounce  weight  of  the  material  from 
wnieh  prepared  being  converted  into  a  fluidounce  of  the  fluid  extract. 
The  result  of  this,  if  carried  out,  would  have  been  to  simplify  the 
study  of  the  doses  of  fluid  extracts  by  stating  the  dose  in  each  case 
to  be  the  same  as  of  the  drug.  This  rule  was  early  departed  from, 
even  in  the  Pharmacopoeia^  and  the  unoflicinal  formulae  published 
have  in  many  instances  been  quite  independent  of  any  uniform  rule 
of  strength. 

No  effort  will  be  made  in  the  remarks  which  follow  to  include  the 
fluid  extracts  issued  by  various  manufacturers,  according  to  their  own 
arbitrary  standards;  these  can  only  claim  to  be  introduced  into  works 
on  Pharmacy  when  their  precise  composition  is  made  public. 


Syllabus  of  Fluid  Extbacts. 
Class  I. — Concentrated  Syrups. 


Nam*. 

Aothoritf. 

Proportions. 

Adalt 
DoM. 

Adjaranta  and  Remarki. 

Szt.  Benns  fluid. 

u.  s.  p. 

*3j— SJ  leaves 

f^ss 

Oil  of  fennel,  added. 

•*    rhei  fluid. 

(( 

f5J-?J  root 

f3J 

Oils  and  tinot.  ginger. 

**    spigel.  et  Ben.  fluid. 

<* 

senna  3ij 

Carb.  potassa  and  oils. 

**    tanaparillaB  fluid. 

f«j— |j  comp.     f3j 

Sassafras,  mezer.,  &o. 

**     cinchona  fluid. 

Jones 

fjj— 588  bark   ifSJ 

Quinia  as  muriate. 

U                    «                      tl 

Taylor 

f3j 

"      as  kinate,  &o. 

«     huchufluid. 

Procter 

fjj — ^88  leaves  f3j 

See  2d  class. 

"       "       comp. 

Parrish 

a           i< 

f3J 

Oil  juniper,  cubebs,  &o. 

**     hydrangea  fluid. 

"       root 

588 

Butler's  Oj— Hj. 

**     rhei  et  sennx  fluid. 

Procter 

fjj— senna  ,^vj 
rhubarb  Jij 

|88 

Bicarb,  potassa,  &c. 

**    jalapa  fluid. 

flj_|j  root 

nixx 

Carb.  potassa  and  ale. 

•*     ergota  fluid. 

Baker 

foJ-3i  r^e 

f3J 

Contains  the  F.  oil. 

M                IC               t< 

Thayer 

•         •         •         • 

f3J 

No  ether  used. 

**    UrpentariiB  fluid. 

Savery 

^?j— 38»rOOt 

f388 

See  2d  class. 

•*     anthemdis  fluid.       |  Procter 

"      flowers 

f388 

Anti-periodic,  doe.  f5ij. 

**     comue  Florida  fluid,  Maisch 

^-Jj  bark 

f3J 

Subst.  for  cinchona. 

"     scuteliaria  lot.  fluid. 

«« 

"     herb 

f3J 

Nervous  sedative. 

**     marrubii  fluid. 

u 

f 5  j  to  |j  " 

f3J 

Tonic,  adjuvant. 

**    duicamara  fluid. 

tt 

fjj  to  .^ j  stalk 

f3J 

Both  sugar  and  alcohol. 

**    nva  urn  fluid. 

li 

f^j  to  5J  leavesjfSJ 

Tonic,  diuretic. 

**    sanguinaria  fluid.  • 

8.  Campbell 

5j— '88  root 
fSJ-^88  bark 

n^x 

Ext.  by  acetic  acid. 

*•    prumi  Virg,  fluid. 

Procter 

f3J 

HCy  by   emulsion   of 

almonds. 

«         "    f erratum  fluid, 
**    hyoicif  ami  fluid. 

Warner 

(1        It 

f3J 

24  grs.  oit.  iron  to  fjj. 

C.  Aug.  Smith 

"       leaves 

nv^xx 

588  ext.  to  f§x  aq. 
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Class  II. —  Concentrated  Tinctures. 


Name. 


Anthoritj. 


Ext.  valerianaB  fluid. 
"     huchu  fluid. 


<( 


u 


ii 


Infus.  cinchona  spissat. 

Ext.  serpentarice  fluid. 
"     taraxaci  fluid.  No. 

"        "      No. 

"        "      No. 

"        "      No. 
gentiana  fluid, 
galla  fluid, 
lobelice  fluid, 
dm  icifuga  fluid, 
ergota  fluid. 

sumbul  fluid, 
lupulince  fluid, 
^ipecacuanhce  fluid, 
calami  fluid. 


ti 
II 
it 
li 
a 
a 
a 
li 
II 
II 
II 
II 
II 


V.  s.  p. 

Procter 
Weaver 
Ph.  LoDd. 

Taylor 
1 1  Procter 
2 

3 

4 

Procter 

Parrish 

Procter 
II 

II 


(i 


J.  T.  Watson 
Procter 


(i 


Stabler 
Maisch 


Proportions. 


fgj— Sssroot 
leaves 


II 


i( 


^a-SJroot 
ifss— Ij  freJ»h 

fgj-SJ  dried 
f§j — |s8  ext. 

f|j— gss  galls 
"       herb 
^-Sj  root 
^j-5j  rye 
^iiJ-SJ  " 
fjj — i^s  root 

i3J-SJ  Jeaf 
^iy— SJ  root 


u 


Adult  Dose. 


QJ 


u 
II 


n^xx  to 
fSss 

"13 


32 

(i 

i( 
II 
II 


n\^v  to 
nixxx 
nivx 

n\^x  to  3j 
n\,v  to  XX 


(i 


Adjar&nts  and  Remarka. 

Oil  ext.  by  ether. 
See  class  Ist. 
Oil  ext.  by  ether. 
Strained  and  evap. 

Strongest. 

Succus  tarax.  jMirat. 

From  fresh  rooL 

"     dried    " 
Extemporaneous. 
Contains  brandy. ' 
Use  in  dentistry. 
Acetic  acid  used. 
Ether  and  alo.  used. 
Without  the  F.  ott. 


«( 


(( 


« 


Substitute  for  musk.* 
Nervous  sedative. 

Adjuvant. 


Class  III. —  Oleo-Resins,  made  with  Ether. 


Name. 

Aothorltj. 

Adjavants  and  Remarks. 

Dose  in  drops. 

Ext.  cnbebse  fluidum 

"    piperis        " 
Piperoid  of  ginger 
Oteo-resin  capsicum 
Oil  of  male  fern 

"    of  ergot 

"   of  Canada  snakeroot 

**   of  cardamom 

"   of  parsley 

u.  s.  p. 

(i 

Stim.,  diuretic. 

Stim. 

Carmin.,  in  confectionery,  &c. 

Too  powerful  for  convenience. 

Tapeworm. 

In  parturition. 

Carminative. 

Diuretic. 

5  to  30  drops. 
lto6      " 

M                  ii 

20  to  40    « 

f 
f 
3  or  4      " 

General  Eemares. 

The  preparation  of  what  I  have  designated  as  the  first  class  is 
accomplished  as  follows:  A  tincture  is  first  prepared  by  aisplacement 
with  a  mixture  of  alcohol  and  water;  after  the  strength  is  thoroughly 
extracted  from  the  drug  in  this  way,  it  is  transferred  to  a  capsule 
(preferably  to  a  water  bath),  and  evaporated  to  such  a  point  as  that| 
on  the  addition  of  sugar,  it  will  make  the  quantity  required.  The 
proportion  of  sugar  is  made  somewhat  less  than  in  the  case  of  ordi- 
nary syrups,  so  as  to  prevent  the  preparation  being  too  thick  for  con- 
venience ;  and,  to  make  up  for  this  deficiency  of  sugar,  alcohol, 
essential  oils,  or  other  antiseptics  are  added. 

These  preparations  are  generally  the  most  eligible  of  their  respective 
drugs.  Their  dose  is  comparatively  small;  they  are  mostly  quite 
miscible  with  aqueous  liquids.  By  dilution  with  simple  syrup,  the 
appropriate  fluid  extracts  yield  preparations  nearly  resembling  the 
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corresponding  syrups,  and,  by  dilution  with  water,  the  corresponding 
infusions.  The  proportions  may  be  readily  calculated  by  a  comparison 
of  the  formulas. 

The  second  class  may  be  designated  as  those  which  contain  alcohol 
as  their  chief  or  exclusive  antiseptic  ingredient.  Some  are  scarcely 
different  from  strong  tinctures,  while  others  are  made  by  first  treating 
the  powdered  drug  with  a  mixture  of  alcohol  and  ether  by  displace- 
ment, and  allowing  the  ethereal  tincture  thus  obtained  to  evaporate 
spontaneously,  until  the  dissolved  oleo-resin  is  lefl  in  solution  in  a 
small  portion  of  the  alcohol.  While  this  evaporation  is  going  on, 
the  contents  of  the  displacement  tube  are  further  treated  with  diluted 
alcohol,  till  a  definite  quantity  of  tincture  has  passed ;  to  this  the 
evaporated  ethereal  tincture  first  prepared  is  now  added,  and  the 
mixture  filtered.  This  process  is  best  adapted  to  drugs  containing 
volatile  principles,  and  especially  to  stimulating  substances,  the  action 
of  which  is  aided  by  alcohol. 

The  tfiird  class  or  oUo-resins  are  not  numerous,  they  do  not  seem  to 
belong  among  the  fluid  extracts,  though  those  in  the  Pharmacopoeia 
are  so  classed. 

These  preparations  are  made  by  passing  ether  through  the  pow- 
dered drug  in  a  covered  displacement  apparatus,  and  allowing  this 
ethereal  tincture  to  evaporate  spontaneously.  The  resulting  liquid 
is  of  a  more  or  less  oily  consistence;  usually  of  a  dark  color — brown, 
or  with  a  tinge  of  green;  extremely  pungent,  and  reminding  one  of 
the  drug.  It  consists  of  the  essential  oil  holding  in  solution  a  portion 
of  the  waxy  and  resinoid  principles  associated  with  it  in  the  drug. 
These  are  apt  to  be  deposited  in  part,  a  circumstance  which  modifies 
somewhat  the  properties  of  different  specimens  of  the  same  prepara- 
tion. In  the  instance  of  fluid  extract  of  pepper,  the  piperin  is  directed 
to  be  separated,  and  the  oil  of  black  pepper  of  commerce,  which  is 
similar  to  the  fluid  extract,  is  a  residuary  product  of  the  manufacture 
of  piperin.  Cubebs  yield  from  12  to  28  per  cent,  of  oleo-resin;  black 
pepper  about  one-sixteenth  of  its  weight ;  ginger  from  6  to  9  per 
cent 

Owing  to  the  solubility  of  fixed  oils  in  ether,  these,  if  present  in 
the  drug,  are  extracted,  and  are  associated  with  the  oleo-resinous  pre- 
parations lefl  after  the  evaporation.  In  the  oleo-resins  of  cardamon 
and  ergot  the  fixed  oils  are  conspicuous  though  inert  ingredients. 

Some  of  the  formulas  which  follow  may  appear  conflicting,  differ- 
ent writers  having  indicated  different  modes  of  treating  the  same 
drag,  and  directed  different  antiseptic  ingredients  to  be  associated 
with  the  active  principles  when  extracted.  I  give  all  the  recipes, 
because,  in  the  present  unsettled  state  of  the  subject,  it  would  seem 
invidious  to  select  those  which  appear  best.  In  future  revisions 
of  the  Pharmacopoeia,  there  can  be  little  doubt  that  authoritative 
directions  will  be  given  for  the  preparation  of  many  medicines  of  this 
classi,  and  those  not  made  officinal  will  be  more  thoroughly  tested  by 
experience,  and  either  come  into  general  use  or  be  forgotten  and  gra- 
dually omitted  from  our  formularies.  As  has  been  before  stated, 
they  are  all  directed  to  be  made  by  displacement  and  evaporation. 
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but  the  latter  process  may  be  sometimeB  almoBt  or  entirely  obviated 
by  the  skilful  use  of  the  former.  When  powders  are  suSicieDtly  fiue 
and  uniform,  and  are  treated  by  the  process  of  Prof,  I.  J.  Grahame,  in 
a  funnel,  the  resulting  tinctures  may  frequently  be  obtained  so  strong 
aa  to  require  no  concentration,  except,  perhaps,  to  adapt  them  to  the 
further  treatment  by  treeing  them  from  alconol,  and  in  every  prepa- 
ration of  the  series,  the  chief  aim  of  the  pharmaceutist  should  be  to 
manage  the  percolation  bo  as  to  diminish  the  tedious  and  ofWn  inja- 
rious  process  of  evaporation, 

Laidley'e  Thife  ahowing  the  Proportion  of  each  ingredient  in  the  Offiaaal 
Fluid  Extracts. 
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Formulas  fob  Fluid  Extracts. 

Extractum  Sennoe  Fluidum,  U.  S,  P.     {Fluid  Extract  of  Senna.) 
Take  Senna  in  coarse  powder    •        .      2^  pounds. 


20  ounces. 

1  fluidracbm. 

2  fluidrachms. 
4  pints. 


Sugar 

Oil  of  fennel 

Compound  spirit  of  ether 

Diluted  alcohol 

Mix  the  senna  with  the  diluted  alcohol,  and,  having  allowed  the 
mixture  to  stand  for  twenty-four  hours,  introduce  it  into  a  percolator, 
and  gradually  pour  in  water  mixed  with  one-third  of  its  bulk  of 
alcohol,  until  a  gallon  and  a  half  of  liquid  shall  have  passed.  Evapo- 
rate the  liquid,  by  means  of  a  water  bath,  to  twenty  fluidounces,  and 
filter ;  then  add  the  sugar,  and,  when  it  is  dissolved,  the  compound 
spirit  of  ether  holding  the  oil  of  fennel  in  solution. 

This  preparation  is  greatly  esteemed  as  an  efficient  cathartic,  not 
disagreeable  to  children,  to  whom  it  is  given  in  doses  varying  from 
a  teaspoonful  to  a  tablespoonful.  It  is  apt  to  produce  griping  in  its 
action,  a  symptom  avoided,  to  a  great  extent,  by  the  use  of  cold  water 
alone,  in  the  extraction  of  the  senna,  and  evaporating  in  vacuo. 

Extractum  Rhei  Fluidum^  U.  S.  P.    {Fluid  Extract  of  Rhubarb.) 

Take  of  Rhubarb  in  coarse  powder        .    8  ounces. 

Sugar 5  ounces. 

Tincture  of  ginger    .        .        .    Half  fluidounce. 

Oil  of  fennel 

Oil  of  anise,  each      .        .        .4  minims. 

Diluted  alcohol  .        .        .A  sufficient  quantity. 

To  the  rhubarb,  previously  mixed  with  an  equal  bulk  of  coarse  sand, 
add  twelve  fluidounces  of  diluted  alcohol,  until  the  liquor  which  passes 
has  little  of  the  odor  or  taste  of  the  rhubarb.  Evaporate  the  tincture 
thus  obtained,  by  means  of  a  water  bath,  to  five  fluidounces;  then  add 
the  sugar,  and,  after  it  is  dissolved,  mix  thoroughly  with  the  resulting 
fluid  extract,  the  tincture  of  ginger  holding  the  oils  in  solution. 

The  dose  of  Fluid  Extract  of  Rhubarb  varies  from  half  a  teaspoon- 
ful to  a  dessertspoonful.  It  is  too  thick  to  pour  with  facility  in  cold 
weather,  and  is  not  an  agreeable  preparation.  The  formula  would  be 
improved  by  diminishing  the  proportion  of  rhubarb  to  one-half,  and 
increasing  the  dose  accordingly. 

Extractum  Spigelice  et  Sennce  Fluidum^  U.  S.  P.    {Fluid  Extract  of 

Pink  root  and  Senna) 

Take  of  Pink  root  in  coarse  powder  .  1  pound. 

Senna  in  coarse  powder    .  .  6  ounces. 

Sugar IJ  pound. 

Carbonate  of  potassa         •  .  6  drachms. 

Oil  of  caraway, 

Oil  of  anise,  each      •        .  •  Haifa  fluidrachm. 

Diluted  alcohol          .       ••  •  A  sufficient  quantity. 
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Mix  the  pink  root  and  senna  with  two  pints  of  diluted  alcohol,  and 
having  allowed  the  mixture  to  stand  for  two  days,  transfer  it  to  a  per- 
colator, and  gradually  pour  upon  it  diluted  alcohol  until  half  a  gallon 
of  liquid  has  passed.  Evaporate  the  liquid,  by  means  of  a  water  bath, 
to  a  pint;  then  add  the  carbonate  of  potassa,  and,  after  the  sediment 
has  dissolved,  the  sugar,  previously  triturated  with  the  oils.  Lastly, 
dissolve  the  sugar  with  a  gentle  heat. 

This  is  an  admirable  anthelmintic  medicine,  and  is  eminently  worthy 
to  replace  the  numerous  nostrums  so  extensively  sold  as  worm  syrups. 
The  dose  is  a  teaspoonful,  or  somewhat  less  for  young  children;  it^ 
requires  no  cathartic  to  be  given  after  it 

Hxiractum  Sarsaparillce  Fluidum^  U.  S,  P.    {Fluid  Extract  of 

Sarsaparilla.) 

Take  of  Sarsaparilla,  sliced  and  bruised    .        .16  ounces. 
Liquorice  root,  bruised 

Bark  of  sassafras  root,  bruised,  each   .      2  ounces. 
Mezereon,  sliced  ....      6  drachms* 

Sugar 12  ounces. 

Diluted  alcohol  ....      8  pints. 

Macerate  all  the  ingredients  together,  except  the  sugar,  for  fourteen 
days;  then  express  and  filter.  Evaporate  the  liquid,  by  means  of  a 
water  bath,  to  twelve  fluidounces;  add  the  sugar  to  it  while  still  hot, 
and  remove  from  the  bath  as  soon  as  the  sugar  is  dissolved. 

Sarsaparilla  is  so  difficult  to  obtain  in  a  proper  condition  for  per- 
colation, that  maceration  and  expression  are  here  wisely  indicated. 
This  is  one  of  the  best  of  the  fluid  extracts.    Dose,  a  teaspoonful. 


Ether 
Alcohol 
Diluted  alcohol 


Extractum  VakriancB  Fluidum^  U.  S.  P.    {Fluid  Extract  of  Valerian.) 

Take  of  Valerian  in  coarse  powder       .      8  ounces. 

4  fluidounces. 
12  fluidounces. 
A  sufficient  quantity. 

Mix  the  ether  and  alcohol,  and,  having  incorporated  the  valerian 
with  one  half  of  the  mixture,  introduce  the  mass  into  a  percolator, 
and  gradually  pour  in  the  remainder ;  then  add  diluted  alcohol  until 
the  whole  liquid  which  has  passed  shall  amount  to  a  pint.  Put  the 
ethereal  liquid  thus  obtained  into  a  shallow  vessel,  and  allow  it  to 
evaporate  spontaneously  until  reduced  to  five  fluidounces.  Upon  the 
mass  in  the  percolator  pour  gradually  diluted  alcohol  until  ten  fluid- 
ounces  of  tincture  have  passed.  With  this  mix  the  five  fluidounces 
left  after  the  spontaneous  evaporation,  taking  care  to  dissolve  in  a 
little  alcohol  any  oleo-resinous  matter  which  may  have  been  deposited, 
and  to  add  it  to  the  rest.  Allow  the  mixture  to  stand,  with  occasional 
agitation,  for  four  hours,  and  then  filter.  The  resulting  fluid  extract 
should  measure  a  pint,  and  if  it  be  less  than  that  quantity,  the  defi- 
ciency should  be  supplied  by  the  addition  of  alcohol. 

This  process  of  the  Pharmacopoeia  has  been  found  very  satisfactory 
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daring  a  series  of  years.  The  addition  of  ether  to  the  first  liquid  used 
in  the  percolation  is  designed  to  extract  the  essential  oil  and  valerianic 
acid  which  are  not  dissipated  during  its  spontaneous  evaporation. 
Doss,  a  teaspoon  ful. 

Fluid  Extracts  of  Cinchona. 

Several  formulas  have  been  contrived  for  making  fluid  extracts  of 
cinchona,  the  results  of  which  vary  in  their  physical  and  medical 
properties. 

The  first  is  that  of  M.  Donovan,  given  in  vol.  xvii.  p.  49,  Am,  Joum. 
PAar7w.,and  is  chiefly  objectionable  as  being  complicated  and  difficult; 
besides,  the  liquid  being  made  from  the  bark  by  repeated  maceration 
in  diluted  alcohol,  and  by  decoction  with  water,  subsequently  concen- 
trated by  evaporation,  a  rare  salt,  the  dinoxalate  of  quinia,  is  added, 
in  large  proportion,  to  increase  the  strength  of  the  preparation,  and 
the  whole  is  then  formed  into  a  very  thick  fluid  extract,  called,  by 
Donovan,  "Syrup  of  Bark." 

As  far  as  I  am  aware,  this  has  not  been  prepared  in  this  country ; 
but  the  prevailing  idea,  that  quinia  and  cinchona  are  not  the  only 
proximate  principles  of  the  cinchonia  barks  that  give  them  their  anti- 
periodic  properties,  and  that  the  natural  state  of  combination,  in  which 
the  various  principles  exist,  is  to  be  preferred  in  certain  cases,  has  led 
to  several  other  formulas  for  fluid  extracts  of  bark. 

Infusum  Oinchonce  Spissatum.  (Ph.  L.) 

Take  of  Yellow  bark,  coarsely  powdered    8  pounds. 

Distilled  water  ....     6  pints  (imperial  measure). 
Bectified  spirit  ....    A  sufficient  quantity. 

Macerate  the  bark  in  four  pints  of  the  water  for  twenty-four  hours 
and  strain ;  then  add  the  remainder  of  the  water,  macerate  for  twenty- 
four  hours,  and  again  strain ;  then  mix  the  infusions.  Evaporate  by 
means  of  a  water  bath  to  one-fourth,  and  set  apart  that  the  dregs  may 
subside.  Pour  off  the  clear  liquor  and  filter  the  rest.  Then  mix,  and 
again  evaporate  till  the  sp.  gr.  of  the  liquor  becomes  1.200 ;  into  this 
when  cold  slowly  drop  the  spirit,  so  that  three  fluidrachms  may  be 
added  for  every  fluidounce.  Lastly,  set  the  liquor  aside  for  twenty 
days,  that  it  may  become  entirely  clear.  The  dose  of  this  is  from 
twenty  minims  to  half  a  fluidounce. 

Isaac  C.  Jones,  a  graduate  of  the  Philadelphia  College  of  Pharmacy, 
in  his  inaugural  thesis,  proposed  a  fluid  extract  of  cinchona  to  be  made 
as  follows : — 

Take  eight  ounces  of  calisaya  bark;  exhaust  it  completely  by  dis- 
placement with  water,  acidulated  with  muriatic  acid,  in  quantity  not 
exceeding  half  a  fluidounce.  The  infusion  is  now  to  be  evaporated  to 
nine  fluidounces;  and,  while  yet  hot,  fourteen  ounces  of  sugar  dis- 
solved in  it,  which  will  bring  it  to  measure  a  pint.  Each  fluidrachm 
of  this  fluid  extract  represents  half  a  drachm  of  the  bark,  or  about 
one  grain  of  quinia.  It  becomes  turbid  on  cooling,  by  the  deposition 
of  cinchonic  red,  which  may  be  separated  by  straining  or  decanting  it. 
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The  preparation  will  then  be  clear ;  but  it  will  be  observed,  it  contains 
the  quinia  in  the  form  o(  muriaiej  thus  disturbing  the  natural  state  of 
combination  existing  in  bark. 

Some  of  our  pharmaceutists  prepare  this,  and  furnish  it  when  fluid 
extract  of  bark  is  prescribed. 

Alfred  B.  Taylor  has  since  communicated  a  formula,  which  was 
published  in  the  American  Journal  of  Pharmacy^  vol.  xxiii.  p.  218, 
which  presents  the  constituents  of  bark  in  an  unaltered  condition, 
although  turbid,  and  less  elegant  in  appearance  than  the  foregoing. 
It  is  as  follows : — 

Take  eight  ounces  (Troy)  of  calisaya  bark,  exhaust  it  completely 
by  displacement  with  diluted  alcohol ;  evaporate  to  nine  fiuidounces, 
then  add  fourteen  ounces  (Troy)  of  sugar;  continue  the  heat  until  it 
is  dissolved,  and  strain  while  hot,  if  necessary.  This  makes  a  pint, 
each  fluidrachm  of  which  represents  half  a  drachm  of  bark,  or  one 
grain  of  quinia. 

In  the  process  of  evaporating  the  tincture,  as  first  prepared,  in  the 
last  formula,  a  very  copious  precipitate,  consisting  of  the  cinchono- 
tannates,  and  cinchonic  red,  is  thrown  down,  coating  the  bottom  and 
sides  of  the  dish  or  water  bath.  It  is  designed  to  suspend  this,  by  the 
aid  of  the  sugar,  subsequently  added.  I  have  found  an  advantage  in 
varying  the  process,  by  pouring  off  the  concentrated  liquid  into  an- 
other vessel,  and  dissolving  this  precipitate  in  four  fluidounces  of 
alcohol.  The  sugar  is  now  added,  and  becomes  saturated  with  this 
alcoholic  solution;  the  nine  ounces  of  concentrated  liquid,  previously 
poured  oflF,  being  now  returned,  and  heat  applied.  The  alcohol  is 
nearly  dissipated,  while  the  sugar  is  dissolved.  The  result  is  a  very 
complete  suspension  of  the  insoluble  portion. 

Fluid  extract  of  cinchona  is  applicable  to  the  cases  in  which  the 
bark  itself  would  be  indicated;  its  dose,  as  a  tonic,  is  usually  about 
a  fluidrachm.  It  is  well  adapted  to  admixture  with  other  tonics,  in 
the  liquid  form. 

Fluid  Extracts  of  Buchu. 

Preparations  of  buchu  have  been  used  to  some  extent  for  many 
years.  More  than  twenty  years  ago,  Geo.  W.  Carpenter,  of  this  city, 
advertised  in  his  "  Essays  addressed  to  Physicians,'*  a  compound  fluid 
extract  of  buchu,  prepared  by  a  secret  formula,  and  recommended  for 
diseases  of  the  urinary  organs,  especially  "gonorrhcea  or  clap,  and 
gleets  of  long  standing."  Of  latter  time,  since  this  valuable  drug  has 
come  to  be  more  generally  known  and  appreciated,  our  Pharmacopma 
has  recognized  an  officinal  infusion,  and  that  of  Dublin,  a  tiucture. 
The  fluid  extract  may  be  made  so  as  to  class  it  with  the  concentrated 
Syrups ;  or  may  contain  alcohol  and  thus  be  classed  with  concentrated 
tinctures.  I  shall  proceed  to  give  processes  for  both  kinds,  as  also 
that  for  a  compound  fluid  extract,  which  I  have  prepared  for  several 
years,  and  which  has  found  favor  with  some.  For  the  two  next  fol- 
lowing recipes  we  are  indebted  to  Prof.  Procter. 
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The  Syrupy  Fluid  Extract  of  Buchu. 

Take  of  Bocbu  leaves        .        •        •      8  ounces. 

Alcohol        .         .        .        .16  fiuidouDces. 

Water A  sufficient  quantity. 

Sugar 8  ounces. 

Beduce  the  leaves  to  coarse  powder,  moisten  them  in  a  covered 
vessel  with  twelve  fluidounces  of  the  alcohol,  macerate  for  six  hours 
and  introduce  the  whole  into  a  suitable  displacer.  When  the  clear 
liquid  has  ceased  to  drop,  add  the  remaining  alcohol  mixed  with  four 
flaidounces  of  water,  gradually,  until  the  displaced  alcoholic  liquid 
amounts  to  twelve  fluidounces,  which  is  evaporated  with  moderate 
heat  to  four  fluidounces.  The  residue  in  the  displacer  is  then  treated 
with  a  pint  of  cold  water  by  maceration  for  twelve  hours,  and  sub- 
jected to  pressure,  until  a  pint  of  aqueous  liquid  is  obtained.  (Dis- 
placement is  ineligible,  on  account  of  the  mucilaginous  character  of 
the  marc.)  This  is  evaporated  to  eight  fluidounces  and  mixed  with 
the  four  fluidounces  of  evaporated  tincture  previously  obtained,  and 
the  sugar  is  dissolved  in  it  by  agitation.  A  pint  of  fluid  extract  is 
thus  obtained  from  eight  ounces  of  buchu,  and  a  fluidrachm,  the  usual 
doee,  represents  half  a  drachm  of  the  powdered  leaves. 

ITie  Hydro  Alcoholic  Fluid  Extract  of  Buchu. 

Take  of  Buchu  leaves  ....      8  ounces. 

Alcohol 16  fluidounces. 

Water A  sufficient  quantity. 

Beduce  the  leaves  to  coarse  powder;  moisten  them  with  twelve  fluid- 
ounces  of  the  alcohol ;  macerate  them  for  six  hours,  and  introduce 
the  whole  into  a  suitable  displacer ;  when  the  clear  fluid  has  ceased 
to  pass,  add  the  remaining  alcohol,  mixed  with  four  fluidounces  of 
water,  gradually,  until  the  displaced  alcoholic  liquid  amounts  to  twelve 
fluidounces,  which  is  set  aside  until  reduced  to  six  fluidounces  by 
spontaneous  evaporation.  The  residue  in  the  displacer  is  treated 
with  water  by  maceration  for  twelve  hours,  and  subjected  to  pressure 
until  a  pint  of  aqueous  liquid  is  obtained.  This  is  evaporated  to  ten 
fluidounces,  mixed  with  the  six  fluidounces  of  evaporated  tincture, 
and  after  occasional  agitation  for  several  days,  may  be  filtered  or 
strained,  to  remove  the  undissolved  resinous  and  gummy  matter.  This 
is  of  the  same  strength  as  the  preceding,  and  given  in  the  same  dose. 
It  contains  a  little  more  alcohol,  and  no  sugar. 

The  following  recipe  is  an  improvement  on  the  foregoing,  producing 
an  elegant  and  very  strong  though  less  mucilaginous  preparation. 

Weaver^s  Fluid  Extract  Buchu. 

Take  of  Buchu  (finely  powdered)  .        .  8  ounces. 

Ether 4  fluidounces. 

Alcohol 12  fluidounces. 

Diluted  alcohol         .        .        .  Sufficient. 
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Mix  the  ether  and  alcohol,  and  having  packed  the  powdered  bucha 
in  a  tall  displacer,  pass  the  mixture  through  it,  then  add  sufficient 
diluted  alcohol  to  obtain  a  pint  of  the  tincture.  Put  the  ethereal  liquid, 
thus  obtained,  in  a  porcelain  capsule,  and  allow  it  to  evaporate  to  five 
fluidounces.  Upon  the  mass  in  the  percolator,  pour,  gradually,  diluted 
alcohol  until  ten  fiuidounces  of  tincture  have  passed;  mix  this  with 
the  five  fiuidounces  before  obtained,  and  dissolve  in  a  fluidounce  of 
alcohol  the  oleo-resinous  matter  left  in  the  dish  and  add  it  to  the  rest, 
after  standing  in  a  closed  bottle  for  several  hours,  and  occasionally 
shaking  up:  filter. 

This  is  a  dark-colored  hydro-alcoholic  liquid,  with  a  tendency  to 
the  formation  of  globules  of  essential  oil  on  the  surface,  and  possessed 
in  a  very  high  degree  of  the  characteristic  odor  and  taste  of  the  drug. 

ParrisKs  Compound  Fluid  Extract  of  Buchu. 

Take  of  Buchu  in  coarse  powder  .        .    12  ounces. 
Alcohol    .         '         .         .         .       3  pints. 
Water 6  pints,  or  sufficient 

Treat  the  leaves  by  maceration  arid  displacement,  first  with  a  portion 
of  the  alcohol,  and  then  with  the  remaider  mixed  with  the  water ; 
evaporate  the  resulting  liquid  by  a  gentle  heat  to  8  pints,  and  to  this 
add 

Sugar 2|  pounds. 

Continue  the  heat  till  it  is  dissolved,  and,  after  removing  from  the 
fire,  add — 

Oil  of  cubebs. 

Oil  of  juniper,  of  each    .        .    One  fluidrachm. 

Spirit  of  nitric  ether       .        .     Twelve  fiuidounces. 

Previously  mixed ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation,  although  it  contains  a 
portion  of  sugar  sufficient  to  impart  sweetness  to  the  taste,  does  not 
owe  its  permanence  to  that  ingredient.  The  oils  of  cubebs  and  juni- 
per, and  the  spirit  of  nitric  ether,  are  not  only  useful  as  therapeutic 
agents  in  the  majority  of  cases  in  which  cubebs  would  be  used,  but 
act  as  antiseptics,  and  would  render  the  preparation  permanent  without 
the  presence  of  alcohol  or  sugar. 

It  has  been  found  a  useful  preparation,  and  is  well  adapted  by  its 
composition,  to  chronic  maladies  of  the  urino-genital  organs^  appearing 
to  act  topically  in  its  passage  through  them. 

Fluid  Extract  of  Hydrangea, 

The  root  of  hydrangea  arborescens,  an  indigenous  plant  found  in 
many  parts  of  the  United  States,  was  introduced  to  the  notice  of  the 
medical  profession  by  Dr.  S.  W.  Butler,  of  Burlington,  N.  J.,  through 
the  New  Jersey  Medical  Reporter.  Dr.  Butler  states  that  his  father, 
who  is  connected  with  the  mission  to  the  Cherokees,  learned  of  them 
the  merits  of  this  plant  in  the  treatment  of  gravel  and  stone,  and  has 
himself,  for  many  years,  employed  it  in  the  course  of  an  extensive 
practice  among  a  people  peculiarly  subject  to  these  complaints;  he 
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considers  it  as  a  most  valuable  medicine,  and  possessed,  perbaps,  of 
specific  properties  claiming  for  it  a  trial  at  the  hands  of  practitioners. 
Dr.  Batler's  formula  is  as  follows : — 

Take  of  the  Root  of  hydrangea     .        .        .2  pounds. 

Water 12  pints. 

Boil  to  four  pints,  strain,  and  add 

Honey 2  pints. 

Boil  further  to  two  pints. 

We  have  modified  it  thus : — 

Take  of  Hydrangea   .        .        .        .16  ounces. 

Water 6  pints,  or  sufficient. 

Boil  the  root  in  successive  portions  of  water,  mix  them,  and  evapo- 
rate to  half  a  pint;  mix  this  with 

Honey 2  pints. 

and  evaporate  to  2  pints.  In  the  summer  season  push  the  evaporation 
somewhat  farther,  and  add  brandy,  half  a  pint. 

The  dose  is  a  teaspoonful  twice  or  three  times  a  day. 

I  have  prepared  fluid  extract  of  hydrangea  for  several  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  practi- 
tioners, to  numerous  patientfi,  and  with  general  satisfactory  results,  in 
irritable  conditions  of  the  urethra,  though  its  value  as  a  specific  remedy 
reouires  confirmation. 

The  plant  is  abundant  in  many  localities;  I  have  gathered  it  on  the 
west  banks  of  Schuylkill,  about  six  to  eight  miles  above  Philadelphia. 

Fluid  Extract  of  Rhubarb  and  Senna. 

The  peculiar  fitness  of  rhubarb  and  senna  to  be  associated  together 
in  one  cathartic  preparation,  so  as  to  modify  and  assist  each  other,  has 
led  Prof. Procter  to  propose  a  fluid  extract  prepared  as  follows:  {Am. 
Jimm.  Pharm.j  vol.  xxv.  p.  28.) 

Take  of  Senna,  in  coarse  powder 
Bhubarb  . 

Bicarbonate  of  potassa 
Sugar 

Tincture  of  ginger    . 
Oil  of  cloves     . 
"    aniseed    . 
Water  and  alcohol,  of  each        .    A  sufficient  quantity. 

Mix  the  senna  and  rhubarb  (by  grinding  them  together  in  a  con- 
venient way),  pour  upon  them  two  pints  of  diluted  alcohol,  allow  them 
to  macerate  24  hours,  and  introduce  the  mixture  into  a  percolator, 
furnished  below  with  a  stopcock  or  cork,  to  regulate  the  flow.  A 
mixture  of  one  part  of  alcohol  and  three  of  water,  should  now  be 
poured  on  above,  so  as  to  keep  a  constant,  but  slow  displacement  of 
the  absorbed  menstruum,  until  one  gallon  of  tincture  has  passed. 
Evaporate  this  in  a  water  bath  to  eleven  fluidounces;  dissolve  in  it 


Twelve  ounces. 
Four  ounces. 
Half  ounce. 
Eight  ounces. 
A  fluidounce. 
Eight  minims. 
Sixteen  minims. 
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the  sugar  and  bicarbonate  of  potassa,  and  after  straining,  add  the  tinc- 
ture of  ginger,  holding  the  oils  in  solution,  and  mix;  when  done,  the 
whole  should  measure  a  pint.  The  object  in  adding  the  alkaline  car- 
bonate in  this  fluid  extract,  is  to  prevent  the  griping  which  is  apt  to 
result  from  the  use  of  the  senna.  The  aromatics  contribute  to  the 
same  end.  In  making  this  and  other  fluid  extracts,  observe  precau- 
tions under  head  of  Evaporation, 

Saven/s  Fluid  Extrdct  of  Serpentaria, 

The  first  published  formula  which  appeared  for  a  concentrated  pre- 

Earation  of  this  valuable  indigenous  root  was  by  John  B.  Saverj,  in 
is  inaugural  thesis  in  the  American  Journal  of  Pharmacy^  vol.  xxiii. 
p.  119.     It  is  as  follows: — 

Take  of  Virginia  snakeroot 

Sugar,  in  powder,  of  each        •        Eight  ounces. 

Water 

Alcohol,  of  each      ...        A  sufficient  quantity. 

The  root  is  to  be  finely  ground,  and,  after  having  macerated  for  a 
day  or  two  in  a  pint  of  alcohol,  is  to  be  introduced  into  a  displacer, 
and  diluted  alcohol  poured  on  it  until  four  pints  shall  have  passed. 
The  tiucture  thus  obtained  should  be  evaporated  with  a  gentle  heat 
and  constant  agitation,  until  it  measures  12  fluidounces;  the  sugar  is 
then  to  be  dissolved,  and  the  whole  to  be  strained  through  flannel. 
This  fojms  a  clear,  syrupy  liquid  (any  resinous  matter  separated  on 
mixing  the  more  aqueous  with  the  strong  alcoholic  tincture  is  dissolved 
on  the  addition  of  the  sugar);  it  is  free  from  the  objection  of  contain- 
ing an  inconvenient  quantity  of  alcohol,  which  pertains  to  the  tincture, 
while  the  intense  bitterness  and  powerful  camphoraceous  taste  of  the 
drug,  are  relieved  by  the  presence  of  the  sugar. 

The  dose  is  half  a  fluidrachm,  representing  16  grains  of  the  root 

Taylor's  Fluid  Extract  of  Serpentaria. 

Alfred  B.  Taylor's  process,  vol.  xx.  p.  207,  Am.  Joum,  Pharmacy^ 
yields  a  preparation  double  the  strength  of  the  above,  and  belonging 
to  the  aecond  class  of  fluid  extracts.    It  is  as  follows: — 

Take  of  Serpentaria,  bruised      .        .     Twelve  ounces. 
Alcohol 
Water,  of  each  .        .    A  sufficient  quantity. 

Mix  the  serpentaria  with  12  ounces  of  alcohol,  and  allow  it  to  stand 
for  twenty-foar  hours ;  then  transfer  it  to  a  percolator,  and  pour  alco- 
hol gradually  upon  it,  until  a  pint  and  a  half  of  filtered  liquor  is 
obtained.  Place  this  in  an  evaporating  dish,  and  allow  it  to  evaporate 
spontaneously,  until  reduced  to  six  fluidounces.  To  the  root,  ex- 
hausted by  alcohol,  add  water  and  displace  till  it  is  exhausted,  or  until 
about  three  pints  have  passed;  evaporate  this  portion  in  a  water  bath 
to  six  fluidounces,  mix  the  two  parts  together  and  filter.  Each  fluid- 
ounce  of  this  represents  one  ounce  of  the  root. 

Dose,  from  15  to  45  drops. 
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Extractum  Jalapce  Fluidum. — Prof.  Procter. 

In  making  a  formula  for  this  preparation  it  is  necessary  to  use  a 
menstruum  that  will  dissolve  the  resin  upon  which  its  activity  is  to 
depend,  and  the  liquid  which  is  to  remain  in  the  preparation  should 
possess  the  same  solvent  powers.  Moreover,  in  reference  to  strength, 
it  is  best  to  take  that  of  the  fluid  extract  of  rhubarb  and  of  senna  as 
the  type — ounce  to  the  fiuidounce.  Hence,  it  must  be  at  least  par- 
tially an  alcoholic  fluid  extract,  and  not  a  saccharine  one,  as  in  the 
case  of  rhubarb.  The  following  is  the  formula,  from  Am.  Joum,  of 
Pharm.^  vol.  xxix.  page  108,  viz : — 

Take  Jalap  of  good  quality     .        .  Sixteen  ounces  (Troy). 

Sugar  ....  Eight  ounces. 

Carbonate  of  potassa    .        .  Half  an  ounce. 
Alcohol 

Water,  of  each      .         .        .  A  suflBcient  quantity. 

Beduce  the  jalap  to  coarse  powder,  pour  on  it  one  pint  of  a  mixture 
of  two  parts  alcohol  and  one  water,  and  allow  it  to  stand  twenty-four 
hours.  Then  introduce  it  into  a  percolator,  and  pour  ordinary  diluted 
alcohol  slowly  on  until  half  a  gallon  of  liquid  has  passed.  Evaporate 
this  in  a  water  bath,  or  still,  till  reduced  to  one  half,  then  add  the 
sugar  and  carbonate  of  potassa,  and  evaporate  till  reduced  to  twelve 
flaidounces.  Put  the  liquid  thus  obtained,  while  yet  warm,  in  a  pint 
bottle,  and  add  four  fluidounces  of  alcohol,  and  mix  by  agitation. 

The  alkali  forms  a  resinous  soap  with  the  jalap  resin,  greatly  in- 
creasing its  solubility  in  water,  and  at  the  same  time  renders  the  pre- 
paration less  griping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resi- 
nous matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the 
jalap.  The  dose  will  vary  from  fifteen  minims  to  a  fluidrachm 
according  to  the  effect  desired.  By  means  of  this  preparation,  the 
physician  may  prescribe  jalap  in  mixtures  with  great  facility,  and 
avoid  the  large  proportion  of  alcohol  unavoidable  when  he  resorts  to 
the  officinal  tincture. 

Fluid  Extracts  of  Ergot. 

This  preparation  was  originally  described  by  Jos.  Laidley,  of  Rich- 
mond, Ya.,  in  a  paper  published  in  the  Stethoscope,  Jan.  1852,  in  which, 
however,  the  recipe  for  its  preparation  was  not  given  in  the  usual  way. 
Since  that  time,  the  following  was  published  by  T.  Roberts  Baker,  of 
the  same  place.    (See  Am.  Joum.  Pharm.,  vol.  xxvii.  p.  302.) 

Take  of  Ergot,  freshly  powdered       .        .    2  lbs.  com. 
Ether 

Alcohol  (80  per  cent.) 
Water 
Simple  syrup,  of  each  .        .    SuflScient. 

Ist.  Displace  the  ergot  with  ether  until  it  comes  through  nearly' 
oolorless,  and  evaporate  spontaneously  to  procure  the  oil. 
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2d.  Displace  with  alcohol  to  exhaustion,  and  evaporate  bj  water 
bath  (or  regulated  heat)  to  a  thin  syrupy  consistence. 

8d.  Displace  with  water  to  exhaustion,  and  evaporate  the  resulting 
liquid  as  fast  as  obtained,  to  guard  against  chemical  changes.  Then 
strain  to  separate  albumen,  and, mix  the  alcoholic  extract,  continuing 
the  evaporation  to  a  syrupy  consistence.  Incorporate  the  evaporated 
mixture  first  with  the  oil  as  obtained  by  the  ether,  and  then  with 
suflRcient  simple  syrup  to  make  up  the  measure  of  two  pints.  To  each 
fluidrachm  of  this  add  one  minim  of  oil  of  peppermint.  The  dose  is 
f3j,  equal  to  9ij  of  the  powder. 

Prof,  Procter^ 8  Fluid  Extract  of  Ergot, 

Take  of  Ergot,  in  powder,         .        .    8  ounces  (Troy). 

Ether,  i 

Alcohol, 

Water, 

Diluted  acetic  acid,  of  each  .     A  sufficient  quantity. 

Pack  the  ergot  moderately  in  a  suitable  percolator,  and  pour  on 
ether  slowly,  until  a  pint  and  a  half  of  tincture  has  passed ;  and  having 
spread  the  residue  of  the  ergot  on  paper,  suffer  the  adhering  ether  to 
pass  off  by  evaporation.  Meanwhile  agitate  well  the  ethereal  tincture 
with  two  fiuidounces  of  diluted  acetic  acid,  and  in  a  proper  distillatory 
arrangement  recover  the  ether  by  means  of  a  water  bath  heat.  Add  two 
fluidounces  of  water  to  the  oily  residue,  agitate,  and,  when  subsided, 
decant  the  oil  from  the  watery  fluid,  and  set  them  separately  aside. 

Prepare  a  menstruum  of  two  pints  of  water,  half  a  pint  of  alcohol, 
and  two  fluidounces  of  diluted  acetic  acid,  and  having  moistened  the 
ergot  residue  with  a  pint  of  it,  allow  it  to  macerate  two  hours ;  intro- 
duce it  into  a  percolator,  and  displace  with  the  remainder  of  the 
menstruum,  slowly,  till  exhausted.  Mix  this  liquid  with  the  acetic 
washings  of  the  oil,  and  evaporate  by  means  of  a  gentle  heat  (say 
150°  F.)  till  reduced  to  four  fluidounces.  To  this  when  cold,  add  four 
fluidounces  of  alcohol,  separate  the  gummy  precipitate  by  filtering, 
and  wash  the  filter  with  sufficient  diluted  alcohol  to  make  the  fluid 
extract  of  ergot  measure  eight  fluidounces. 

Fluid  extract  of  ergot,  thus  prepared,  is  a  laudanum  colored  fluid, 
thin  consistence,  a  mild  ergot  odor  and  taste.  A  fluidrachm  repre- 
sents sixty  grains  of  ergot,  and  the  dose  is  from  twenty  minims  to 
one-half  of  a  teaspoonful,  or  by  adding  a  teaspoonful  to  a  tablespoonful 
of  sweetened  water,  a  teaspoonful  of  the  mixture  will  equal  ten  or 
twelve  grains  of  ergot. 

The  reason  urged  for  complicating  the  process  by  the  preliminary 
ethereal  treatment  is  that  ergot  contains  nearly,  if  not  quite,  a  third 
of  its  weight  in  fixed  oil,  which  shields  the  particles  from  the  action  of 
the  watery  menstruum,  and  obstructs  its  thorough  action.  If  omitted, 
more  care  will  be  required  in  the  exhaustion  of  the  ergot  with  the  men- 
struum directed.  {American  Journal  of  Pharmacy ^  vol.  xxix.  p.  643.) 

•    Dr.  Thayer  has  also  published  his  process  for  fluid  extract  of  ergot; 
he  operates  upon  one  hundred  pounds  of  the  coarsely  powdered  drug, 
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preferring  diluted  alcohol  as  the  menstruum,  as  a  result  of  his  experi- 
ments upon  the  residue  left  after  its  use,  and  after  four  or  five  days' 
maceration  thoroughly  extracts  by  displacement.  The  tincture  being 
divided  into  different  portions,  the  strongest  is  evaporated  first,  and 
afterwards  the  weaker  portions  of  the  displaced  liquid,  adding  sugar 
to  protect  the  extractive  matter  somewhat  from  the  effects  of  heat,  and 
to  prevent  its  deposit  on  the  bottom  and  sides  of  the  pan.  The  tem- 
perature maintained  in  the  vacuum  pan  during  the  evaporation  ranges 
from  110®  to  125*^.  At  the  close  of  the  evaporation  a  portion  of 
strong  alcohol  is  added  to  the  fluid  extract,  which  dissolves  the  preci- 
pitates formed  during  its  concentration. 

Fluid  Extract  of  Ergot.    W.  T.  Watson. 

Take  of  Freshly  powdered  ergot       .        .  4  ounces  (Troy). 
Diluted  alcohol  (made  by  mixing 
one  part  of  95  per  cent,  alcohol 

with  four  parts  of  water) .        .  ]  pint. 

Water A  sufficient  quantity. 

Alcohol 6  fluidounces. 

Macerate  the  ergot  in  the  diluted  alcohol  for  four  days,  then  trans- 
fer to  a  percolator,  and  when  the  liquid  ceases  to  pass,  pour  on  water 
nntU  two  pints  have  come  through ;  by  means  of  a  water  bath  evapo- 
rate to  six  fluidounces,  to  this  add  the  alcohol  and  mix ;  let  it  stand, 
with  oocasional  agitation,  for  twelve  hours,  and  filter.  When  finished, 
it  is  of  a  dark  Madeira  wine  color,  possessing  a  strong  odor  and  taste 
of  ergot.  One  fluid rachm  or  a  teaspoon ful  of  this  extract  represents 
twenty  grains  of  ergot. — Am.  Joum.  of  Pharm.,  vol.  xxviii.  p.  519. 

Fluid  Extract  of  Taraxacum. 

Ist  Process.    By  Prop.  Procter,  1848. 

Take  of  fresh  dandelion  root,  collected  in  September  or  October, 
thirty-two  ounces;  slice  it  transversely,  and  reduce  it  to  a  pulp  by 
braising ;  mix  this  with  one-sixth  of  its  bulk  of  alcohol ;  macerate  for 
twenty-four  hours ;  then  express  strongly ;  add  a  pint  of  water  con- 
taining a  little  alcohol,  and  again  express ;  evaporate  the  liquid  to 
twelve  fluidounces ;  add  four  fluidounces  of  alcohol,  and  filter.  A 
teaspoonful  of  this  fluid  extract  represents  half  a  drachm  of  extract  of 
danaelion  obtained  from  the  fresh  juice,  which  is  several  times  the 
strength  of  that  obtained  by  boiling  the  roots  in  water. 

If  alcohol  should  be  objected  to,  eight  ounces  of  sugar  may  replace 
it  in  the  above,  it  being  dissolved  by  agitation. 

In  this  country,  every  one  may  obtain  fresh  roots  of  dandelion 
at  the  proper  season,  and  may  make  the  preparation  but  once  a  year; 
bat  where  this  is  neglected,  the  carefully  preserved  dried  root  may  be 
sabstitated,  sixteen  ounces  being  equal  to  thirty-two  of  the  fresh.  The 
dried  root  is  to  be  powdered  coarsely,  and  treated  with  alcohol  and 
water  by  maceration,  expressed,  evaporated,  and  finished  as  directed^ 
U 
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2d  Process.    By  Pbof.  Procteb,  1853. 

Take  of  Fresh  dandelion  root        .        .    20  pounds  (com.). 
Alcohol  (835°) .        .        .        .      4  pints. 

Slice  the  roots  transversely,  in  short  sections,  and  by  means  of  a 
mill  or  mortar  and  pestle,  reduce  them  to  a  pulpy  mass ;  then  add  the 
alcohol,  and  mix  them  thoroughly.  The  mixture  thus  far  prepared 
at  the  season  when  the  root  is  proper  for  collection,  may  be  set  aside 
in  suitable  vessels  (stoneware  jars  are  appropriate),  and  extracted  as 
the  preparation  is  needed  through  the  other  seasons.  After  having 
stood  a  week,  or  until  a  convenient  time,  the  pulpy  mass  is  subjected 
to  powerful  pressure,  until  as  much  as  possible  of  the  fluid  is  removed. 
This  is  then  filtered  and  bottled  for  use.  It  is  necessary  that  sufficient 
time  should  elapse  after  the  pulp  is  set  aside  for  the  alcohol  to  pene- 
trate the  fibrous  particles  and  commingle  with  the  natural  juices,  as 
well  as  for  the  woody  structure  of  the  root  to  lose  its  elasticity,  that 
it  may  yield  the  juice  more  completely  on  pressure.  When  the  pulp 
has  stood  six  months  in  this,  it  yields  the  juice  with  great  readiness, 
and  is  possessed  of  the  sensible  properties  of  the  dandelion  in  a  marked 
degree.  When  eight  pounds,  avoirdupois,  of  the  root  are  thus  treated, 
after  standing  several  months,  the  practical  result  is  about  six  pints 
of  fluid  with  an  ordinary  screw  press.  This  yield  will  vary  in  amount 
with  the  condition  of  the  root  when  collected,  and  the  length  of  time 
it  is  exposed  afterwards,  as  well  as  the  power  of  press  used.  Should 
the  alcohol  in  this  preparation  be  contraindicated,  it  might  be  partially 
removed  by  exposure  in  a  water  bath  until  the  juice  is  reduced  to 
five-sixths  of  its  bulk ;  then  for  every  pint  of  the  residue,  eight  offi- 
cinal ounces  of  sugar  may  be  dissolved  in  it.  The  name  Sucais 
Taraxad  Paratus  has  been  applied  to  this  preparation,  which  re- 
sembles the  English  preserved  juice. 

Sd  Process. 

Macerate  four  pounds  of  the  recently  dried  root,  in  sufficient  cold 
water,  for  twenty-four  hours,  expressing  and  evaporating  to  thirty-six 
fluidoiTnces,  to  which  liquid  twelve  fluidounces  of  alcohol  is  added; 
hence  each  fluidounce  of  the  preparation  represents  an  ounce  of  the 
dried  root. 

The  evaporation  of  an  aqueous  solution  of  taraxacum  is  almost 
sure  to  have  an  unfavorable  efiect  on  its  medical  properties;  it  is  well 
known  that  the  solid  extract,  when  prepared  by  the  old  process  of 
decoction  and  evaporation  in  an  exposed  water  bath,  is  greatly  in- 
ferior to  the  best  inspissated  juice  prepared  in  vacuo. 

^th  Process. 

The  only  remaining  process  to  be  noticed  is  that  for  preparing  the 
fluid  from  the  solid  extract,  which  is  only  employed  where  expedition 
is  the  desideratum.     The  following  is  the  formula: — 

Take  of  Extractum  of  dandelion,  U.  S.  P.    Four  ounces. 

Alcohol One  fluidounce. 

Water A  sufficient  quantity. 
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Triturate  the  extract  with  the  water  and  the  alcohol,  and  apply  a 
gentle  heat,  till  it  is  dissolved,  taking  care  that  the  product  measures 
just  half  a  pint 

These  processes  yield  a  liquid  which  is  substantially  the  same  in 
physical  and  medical  properties.  The  usual  dose  is  a  teaspoonful.  It 
is  a  more  convenient  preparation  for  ordinary  use  than  the  solid  ex- 
tract, which  is  not  well  adapted  to  the  pilular  form,  on  account  of  the 
largeness  of  its  dose. 

Fluid  Extract  of  Gentian.    Prof.  Procter.* 

Take  of  Gentian,  in  coarse  powder,    Sixteen  ounces. 

Water      ....     A  sufficient  quantity. 
French  brandy  .        .    Six  fluidounces. 

Macerate  the  gentian  in  two  and  a  half  pints  of  water  for  twelve 
hours,  and  having  introduced  it  into  a  suitable  percolator,  allow  the 
infosion  to  pass  slowly,  adding  water  at  intervals,  until  five  pints  of 
liquid  have  passed.  Evaporate  this  to  ten  fluidounces  by  means  of  a 
water  bath,  add  the  brandy,  and  strain  through  cotton  flannel ;  this 
fluid  extract  may  be  given  in  doses  of  half  a  teaspoonful  to  a  tea- 
spoonful,  which  represent  half  a  drachm  to  a  drachm  of  the  root. 

'*  When  it  is  desirable  to  associate  aromatics,  they  may  be  added  in 
the  form  of  tincture,  in  place  of  a  part  of  the  brandy,  or  the  aromatics 
in  substance  may  be  extracted  by  the  brandy,  and  the  tincture  thus 
formed  added  to  the  evaporated  solution  of  gentian." — Am.  Joum.  of 
Pharm.j  vol.  xxvi. 

Fluid  Extract  of  Oalla. 

The  following  is  for  a  preparation  which  has  been  occasionally  used 
by  dentists  in  Philadelphia ;  as  it  may  be  called  for  in  the  course  of 
practice,  it  is  introduced  here : — 

Take  of  Galls,  in  coarse  powder        .    Sviij. 

Alcohol        ....    Sufficient  to  make  a  pint. 
Extract  by  displacement. 
Used  as  a  powerful  astringent  application. 

Fluid  Extract  of  Lobelia. 

The  chemical  and  pharmaceutical  history  of  lobelia  inflata^  one  of 
our  most  interesting  and  valuable  indigenous  plants,  is  connected  with 
the  labors  of  Wm.  Procter,  Jr.,  now  professor  of  Pharmacy  in  the 
Philadelphia  College  of  Pharmacy,  and  editor  of  the  American  Journal 
{^  Pharmacy.  In  1887,  be  wrote  his  inaugural  thesis  for  graduation 
in  the  institution  with  which  he  is  now  so  honorably  connected,  on 
lobelia.  In  this  paper,  which  was  published  in  the  Journal  (vol.  ix. 
p.  98),  he  gave  a  full  chemical  history  of  the  plant,  and  proved  the 
existence  in  it  of  a  peculiar  alkaline  acrid  principle,  for  which  he  pro- 
posed the  name  of  hbelina. 

Subsequently,  in  1841,  he  called  attention  in  a  paper  published  in 
▼ol.  xiii.  p.  1,  to  lobelina  and  some  other  principles  of  the  plant,  and 

'  See  also  prooees  of  Thayer,  Penintular  and  Independent^  Sept  1868. 
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showed  the  advantage  of  fixing  this  alkaloid  by  the  use  of  an  acid,  in 
making  those  preparations  of  lobelia  requiring  the  application  of  heat. 

In  1842,  he  again  appears  in  the  Journal  in  an  article  on  some  pre- 
parations of  this  drug,  in  which  the  principles  already  ascertained  are 
applied  in  practice.  The  acetous  extract,  vinegar  and  syrup,  there 
introduced,  have  not  been  made  officinal,  but  the  former  is  introduced 
under  its  appropriate  heading  in  this  work. 

In  1852,  the  fluid  extract  of  lobelia  was  proposed  by  Prof.  Proc- 
ter, and  the  following  formula  published  in  vol.  xxiv.  p.  207  of  the 
Journal: — 

Take  of  Lobelia  (the  plant),  finely  bruised       .  Eight  ounces. 

Acetic  acid One  fiuidounce. 

Diluted  alcohol  ....  Three  pints. 

Alcohol Six  fiuidounces. 

Macerate  the  lobelia  in  a  pint  and  a  half  of  the  diluted  alcohol, 
previously  mixed  with  the  acetic  acid,  for  twenty-four  hours ;  intro- 
duce the  mixture  into  an  earthen  displacer;  pour  on  slowly  the 
remainder  of  the  dilated  alcohol,  and  afterwards  water,  until  three 
pints  of  tincture  are  obtained ;  evaporate  this  in  a  water  bath  to  ten 
fiuidounces ;  strain ;  add  the  alcohol,  and,  when  mixed,  filter  through 
paper.  Each  teaspoonful  of  this  preparation  is  equal  to  half  a  fiuid- 
ounce of  the  tincture.  The  dose  would  vary  from  five  drops,  as  a 
narcotic  and  expectorant,  to  twenty  or  thirty  as  an  emetic. 

Extradum  Anthemidis  Fluidum,    Prof.  Pbocter. 

Take  of  Chamomile  fiowers      .        .  Eight  ounces  (Troy). 

Sugar  ....  Eight  ounces. 

Alcohol, 

Diluted  alcohol,  of  each        .  A  sufficient  quantity. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol,  and 
macerate  for  twenty-four  hours,  pack  it  moderately  tight  in  a  perco- 
lator, and  pour  on  slowly  diluted  alcohol,  until  a  pint  of  liquid  has 
passed ;  then  change  the  recipient,  and  continue  the  process  until  two ' 

Eints  more  of  tincture  are  obtained.  Evaporate  the  first  tincture 
y  a  gentle  heat,  or  spontaneously,  to  six  fiuidounces,  and  the  other  in 
a  water  bath  to  four  fiuidounces,  mix  the  liquids,  add  the  sugar  to 
them,  dissolve  by  a  gentle  heat,  and  finally  add  alcohol  until  the  whole 
measures  a  pint. 

The  dose  of  this  preparation  is  from  one  to  two  teaspoonfuls  as  an 
anti-periodic,  or  half  a  teaspoonful  as  a  tonic;  a  fluidrachm  represents 
thirty  grains  of  chamomile  flowers. — American,  Journal  of  Pharmacy^ 
vol.  xxix.  p.  111. 

Fluid  Extract  Calamus. 

A  strong  tincture  of  calamus  was  suggested  by  John  M.  Maisch,  in 
his  article  on  "The  Use  of  our  Indigenous  Materia  Medica,"  Prooetd- 
ings  Am^.  Pharm.  Association^  1857.  To  be  made  by  treating  four 
ounces  of  the  root  with  a  mixture  of  two  parts  of  alcohol  to  one  of 
water,  so  as  to  obtain  a  pint.  This  would  be  a  convenient  prepara- 
tion, each  fluidrachm  representing  fifteen  grains  of  the  root;  it  would 
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• 

floaroely  oome  under  the  head  of  fluid  extracts  by  any  standard  of 
strength  as  yet  established  for  these  preparations,  and  is  introduced  here 
aa  the  only  concentrated  preparation  of  this  root  heretofore  proposed. 

Extractum  Tpecacuanhoe  Fluidum.    Dr.  B.  H.  Stableb. 

Take  of  Pulv.  ipecac S'usa. 

Alcoholis  dilati  .        .        .        .    q.  s. 

Macerate  the  ipecacuanha  in  eight  fiuidounces  of  dilute  alcohol  for 
twelve  hours,  and  displace  with  the  same  menstruum  till  exhausted, 
evaporate  by  a  steam  bath  to  seven  and  a  half  fluidounces ;  filter. 
Three  minims  are  equal  to  one  grain  of  ipecac. — Proceedings  Am, 
Pharm.  Association^  1857. 


Fluid  Extract  of  Sanguinaria.    Samuel  Campbell. 

Take  of  Sanguinaria  Canadensis      .        .        .      8  oz. 
Acetic  acid.  No.  8 
Water 
Sugar 
Diluted  alcohol  . 


2  oz. 
10  oz. 
8  oz. 
q.  s. 


Reduce  the  root  to  a  coarse  powder,  then  incorporate  it  with  the 
Metic  acid,  previously  mixed  with  the  water.  After  allowing  it  to 
macerate  for  forty-eight  hours,  transfer  to  a  glass  percolator,  and  ex- 
haust by  means  of  diluted  alcohol.  By  means  of  a  water  bath  evapo- 
rate the  tincture  to  twelve  fluidounces,  then  add  the  sugar,  and,  when 
dissolved,  strain. 

The  preparation  is  of  a  deep  red  color,  with  an  ii!itensely  acrid  taste. 
Each  fiuidrachm  represents  thirty  grains  of  the  root. — Amer.  Joum. 
Phafm.j  vol.  xxx.  p.  221. 

Fluid  Extract  of  Wild  Cherry  Bark.     Pbof.  Pbocter. 

Take  of  Wild  cherry  bark     .        .        .        .    24  oz.  (Troy.) 
Sweet  almonds          .        .        .        .      3  oz.      ^^ 
Pure  granulated  sugar      .        .        .86  oz.'     " 
Alcohol  (88  per  cent.). 
Water,  each A  sufficient  quantity. 

Macerate  the  powdered  bark  in  two  pints  of  alcohol  for  eight  hours, 
introduce  it  into  a  percolator,  and  pour  on  it  alcohol  until  five  pints 
have  passed,  observing  to  regulate  the  passage  of  the  liquid  by  a  cork 
or  stopcock.  Introduce  the  tincture  into  a  capsule,  or  distillatory 
apparatus,  if  the  alcohol  is  to  be  regained,  and  evaporate  it  to  a 
avrapy  consistence;  add  half  a  pint  of  water,  and  again  evaporate  till 
the  alcohol  is  entirely  removed.  Beat  the  almonds,  without  blanching, 
into  a  smooth  paste  with  a  little  of  the  water,  and  then  sufficient  to 
make  the  emulsion  measure  a  pint  and  a  half,  and  pour  it  into  a  quart 
bottle  previously  containing  the  solution  of  the  extract  of  bark,  cork 
it  securely  and  agitate  occasionally  for  twenty-four  hours,  so  as  to  give 

'  This  maj  be  subBtituied  bj  sugar  of  milk,  8  ounces,  and  the  preparation  bas  then 
a  IMS  deoidedly  s jmpy  character. 
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time  for  tbe  decomposition  of  the  amygdaline.  The  mixture  is  then 
to  be  quickly  expressed  and  filtered  into  a  bottle  containing  the  sugar, 
marked  to  hold  three  pints.  Water  should  be  added  to  the  dregs  and 
they  again  expressed  till  sufficient  liquor  is  obtained  to  make  the  fluid 
extract  measure  three  pints.  The  proportion  of  sugar,  though  less 
than  that  in  syrup,  is  sufficient  to  preserve  the  preparation,  aided  by 
the  preparation  of  the  hydrocyanic  acid. 

The  dose  is  a  teaspoonful,  which  is  equivalent  to  a  wineglassful  of 
the  officinal  infusion. — Amer.  Joum.  Pharm.^  vol.  xxviii.  p.  108. 

Ferrated  Fluid  Extract  of  Wild  Cherry  Bark     W.  E.  Warner.  . 

Take  of  Cortex  pruni  Virg.  contus.    .        .        .  5xij. 

Amygdalae  dulc.  ....  3ij. 

Ferri  oxyd.  hydrat 3s8. 

Sacch.  albi  Sxij. 

Ferri  citratis, 

Alcoholis, 

Aquse  font.,  Sa q.  s. 

First  exhaust  the  bark  of  its  tonic  principles  with  the  alcoholic 
menstruum,  and  evaporate  the  resulting  alcoholic  tincture  carefully 
to  expel  the  alcohol,  and  then  mix  the  residue  with  six  ounces  of  water, 
and  add  the  hydrated  sesquioxide  of  iron ;  allow  it  to  macerate  for 
six  hours,  occasionally  agitating,  and  filter  into  a  bottle  containing 
an  emulsion  of  almonds  (amygd.  dulcis  §ij.,  aqua  pura  Svj).  When 
the  reaction  has  ceased  between  the  emulsin  and  tne  amygdalin,  it  is 
again  filtered  and  the  sugar  added,  and  for  every  ounce  thus  to  be 
prepared  add  24  grs.  of  citrate  of  iron,  previously  dissolved  in  water 
sufficient  to  make  the  whole  fluid  extract  measure  twenty-four  fluid- 
ounces.  The  addition  of  iron  to  the  bitter  principle  and  hydrocyanic 
acid  of  the  simple  extract  of  wild  cherry,  I  think  should  render  it 
much  more  efficient  as  a  tonic,  and  greatly  add  to  the  value  of  the 
preparation. — Am,  Joum.  Pharm,,  vol.  xxx.  p.  315. 

Fluid  Extract  of  Lupulin.    Prof.  Procter. 

Take  of  Lupulin         .        .        .    Four  ounces  (Troy). 
Alcohol, 
Bectified  ether,  of  each      A  sufficient  quantity. 

Put  the  lupulin  in  a  glass  displacer,  pour  upon  it  fourfluidounces 
of  ether,  and  then  suflScient  alcohol  to  gain  six  fluidounces  by  slow 
percolation,  and  set  the  liquid  aside.  Then  continue  the  displacement 
with  alcohol  till  ten  fluidounces  of  liquid  has  passed.  Evaporate  this 
to  two  fluidounces  and  mix  with  it  the  ethereal  tincture,  and  by  means 
of  a  heat  of  100°  F.,  or  spontaneously,  let  the  ether  evaporate,  so 
that  the  resulting  fluid  extract  shall  measure  four  fluidounces.  As  a 
minim  equals  a  grain  of  lupulin,  the  physician  can  easily  regulate  the 
dose. — Am.  Joum.  Pharm.,  voL  xxix.  p.  28. 

Fluid  Extract  of  Cimicifuga. 

In  an  article  on  the  pharmacy  of  cimicifuga.  Prof.  Procter  proposes 
the  foUowing  formulai  which  has  been  found  very  satisfactory  both 
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pharmaceutically  and  medically.     (See  Am,  Joum.  of  Pharm^  vol. 
xxvi.  p.  106.) 

Take  of  Black  snakeroot  (recently  dried)        .  Sixteen  ounces. 

Ether Half  a  pint. 

Alcohol One  pint. 

Diluted  alcohol A  sufiBcient  quantity. 

Powder  the  black  snakeroot  and  introduce  it  into  a  displacer,  suited 
to  volatile  liquids;  pour  upon  it  the  ether  mixed  with  the  strong  alco- 
holf  closing  the  lower  orifice,  so  that  the  liquid  shall  pass  by  drops. 
When  the  menstruum  disappears  above,  immediately  add  diluted 
alcohol  until  the  filtered  tincture  measures  a  pint  and  a  half;  set  this 
aside  in  a  capsule  in  a  warm  place  until  it  is  reduced  to  half  a  pint, 
and  has  lost  its  ethereal  odor ;  meanwhile  continue  the  percolation 
with  diluted  alcohol  until  two  pints  more  tincture  are  obtained.  Eva- 
porate this  in  a  water  bath  to  eight  fluidounces,  and  mix  it  gradually 
with  the  first  product,  so  as  to  avoid  as  much  as  possible  the  precipi- 
tation of  the  resin  from  the  latter.  After  standing  a  few  hours,  the 
fluid  extract  should  be  filtered,  and,  if  it  does  not  measure  a  pint,  add 
sufficient  alcohol  to  make  that  measure.  If  the  amount  of  resin  pre- 
cipitated is  considerable,  it  may  be  separated  by  a  cloth  strainer, 
re-dissolved  in  a  little  alcohol,  and  added  to  the  solution,  which  should 
then  be  filtered. 

As  thus  prepared,  the  fluid  extract  has  a  dark,  reddish-brown  color, 
like  laudanum ;  is  transparent,  and  possesses  the  bitter  disagreeable 
taste  of  the  root,  in  a  marked  degree.  A  fluidrachm  represents  about 
a  drachm  of  the  root.  The  dose  usually  given  is  from  thirty  to  sixty 
drops. 

Fluid  Extract  of  Uva  Ursi,    By  J.  M.  Maisch. 

Take  of  Leaves  of  uva  ursi    ....    Sxvj. 

Alcohol  and  water,  each    .        .         .A  sufficient  quantity. 
Sugar        .        .        •        ...        .    Sxij. 

Reduce  the  leaves  to  a  moderately  fine  powder,  pour  upon  them 
ten  ounces  each  of  alcohol  previously  mixed,  and  after  macerating 
for  24  hours,  displace  slowly  with  a  mixture  of  three  parts  water  to 
one  of  alcohol,  until  the  powder  is  exhausted.  Then  evaporate  to 
one  pint  and  strain. 

Fluid  Extract  of  Hyoscyamus.    C.  Aug.  Smith. 

Take  of  Hyoscyamus  leaves  (garbled)  .  •  Eight  ounces  (Troy). 
Diluted  alcohol  ....  A  sufficient  quantity. 
Sugar Eight  ounces  (Troy). 

Beduce  the  hyoscyamus  to  a  coarse  powder ;  pour  over  it  a  pint  of 
diluted  alcohol ;  allow  it  to  macerate  twenty-four  hours ;  put  it  into  a 
suitable  percolator,  and,  when  carefully  packed,  pour  gradually  upon 
it  diluted  alcohol,  until  three  pints  of  tincture  has  passed.  The  flow 
should  be  very  slow,  so  that  thorough  exhaustion  of  the  leaves  shall 
take  place.  The  tincture  is  then  evaporated  to  ten  fluidounces — the 
sugar  dissolved  in  it  while  hot,  and  when  cold,  two  fluidounces  of 
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alcohol  (.835  sp.  gr.,  or  as  much  as  is  safficient  to  make  the  whole 
measure  a  pint)  is  added,  and  the  fluid  extract  passed  through  a  fine 
muslin  strainer. 

This  preparation  affords  an  admirable  means  of  prescribing  hen- 
bane in  fluid  preparations.  The  alcohol  of  the  tincture  is  avoided, 
and  the  trouble  of  incorporating  the  solid  extract  superseded.  It  is 
of  the  same  proportional  strength  as  the  fluid  extract  of  valerian,  and 
the  dose  varies  from  fifteen  drops  to  half  a  teaspoonful,  the  latter  dose 
being  equivalent  to  two  or  three  grains  of  extract. 

When  the  apothecary  has  in  possession  solid  extract  of  hyoscy* 
amus  of  ascertained  good  quality,  a  fluid  extract  of  similar  strength 
may  be  obtained  by  triturating  half  an  ounce  of  the  extract  with  ten 
fluidounces  of  water,  till  dissolved ;  eight  ounces  of  sugar  dissolved 
in  it,  and,  finally,  sufficient  alcohol  in  it  to  make  it  measure  a  pint, 
and  strain.  Practically,  henbane  yields  but  5  per  cent,  of  extract; 
the  above  recipe  assumes  it  to  be  6^  per  cent.,  a  difference  altogether 
proper  in  view  of  the  possible  injury  to  the  juices  in  preparing  the 
extract  originally. 

Fluid  Extract  of  Camus  Florida. 

Notwithstanding  the  almost  universal  assent  of  the  medical  profes- 
sion to  the  value  of  this  tonic,  its  general  employment  as  a  domestic 
remedy,  and  the  belief  of  many  that  in  its  effects  it  is  nearly  allied 
to  cinchona  bark,  there  has  not  yet  been  generally  introduced  a  single 
liquid  preparation  except  the  officinal  decoction,  the  employment  of 
which  is  avoided,  as  it  should  be.  Maisch  has  prepared  a  fluid  extract 
by  exhausting  sixteen  ounces  of  the  powdered  bark  with  diluted 
alcohol,  evaporating  to  about  a  pint,  dissolving  twelve  ounces  (officinal) 
of  sugar,  and  completing  the  process  by  evaporating  to  sixteen  fluid- 
ounces.  A  teaspoonful  of  this  represents  a  drachm  of  the  bark.  A 
small  proportion  of  the  exterior  skin  of  the  fresh  orange-peel  may  be 
added  to  advantage. 

Fluid  Extract  of  Scutellaria  Laterifolia. 

Skullcap,  though  not  much  prescribed  by  regular  physicians,  is 
greatly  esteemed  by  the  eclectic  practitioners,  who  employ  it  in  several 
different  preparations  in  the  treatment  of  nervous  irritation.  The 
mode  of  preparation  indicated  by  Maisch  is  to  exhaust  sixteen  ounces 
of  the  powdered  herb  by  the  use  successively  of  diluted  alcohol,  and 
a  mixture  of  four  parts  of  water  and  one  of  alcohol,  then  to  evaporate 
the  mixed  liquids  to  about  a  pint,  add  one  pound  (officinal)  of  sugar, 
and  further  evaporate  to  one  pint. 

Fluid  Extract  of  Marrubium  Vulgare, 

Horehound  ranks  as  a  tonic,  and  is  much  used  in  the  form  of  syrup, 
candy,  and  hot  infusion  as  a  domestic  remedy  for  colds^  incident  to  our 
changeable  climate. 

The  fluid  extract  may  be  made  exactly  as  the  foregoing,  substituting 
horehound  for  the  skullcap. — Proceedings  Am.  Pharm.  Assoc.^  1857. 
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Fluid  Extract  cf  Dulcamara. 

Among  the  contribations  of  J.  M.  Maisch  to  this  branch  of  Pharmacy, 
is  the  excellent  formula  which  follows  for  one  of  our  most  valuable 
though  neglected  alterative  narcotics. 

Macerate  sixteen  ounces  of  bittersweet  stalks  with  a  mixture  of  two 
parts  of  alcohol  and  one  of  water,  then  exhaust  it  thoroughly  by  per- 
oolation.  Evaporate  the  resulting  tincture  on  a  water  bath  to  about 
one-half,  then  mix  with  two  drachms  of  acetic  acid,  and  continue  the 
evaporation  till  all  the  alcohol  is  driven  off,  adding  eight  ounces  of 
sugar,  and  discontinuing  the  evaporation  when  the  liquid  measures 
twelve  fluidounces,  strain  it  through  close  flannel,  to  separate  a  little 
cblorophyl  and  resin,  and  while  still  warm,  add  four  fluidounces  of 
alcohol,  to  make  it  measure  one  pint.  Each  fiuidrachm  of  this  repre- 
sents a  drachm  of  dulcamara,  a  full  dose.  The  acetic  acid  is  used  to 
render  the  soUiYixne  soluble  in  the  aqueous  menstruum,  which  predomi- 
nates as  the  alcohol  is  dissipated. 

Fluid  Extract  of  Sumhul    Prof.  Pboctkr. 

Take  of  Musk-root Four  ounces. 

Ether Four  fluidounces. 

Alcohol  and  water,  of  each     .        .        .    SufScient. 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to  a 
coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol,  pour 
it  on  the  musk-root,  macerate  in  a  covered  vessel  for  24  hours,  and 
introduce  into  a  suitable  percolator.  The  absorbed  tincture,  which 
has  a  light-brown  color,  is  displaced  slowly  by  alcohol  (sp.  gr.  .835), 
until  twelve  fluidounces  are  obtained,  when  the  process  is  continued 
with  a  mixture  of  equal  parts  of  alcohol  and  water,  until  a  pint  has 
passed.  Water  is  then  poured  on  the  residue  until  a  pint  of  liquid 
lias  filtered.  The  ethereo-alcoholic  tincture  is  suffered  to  evaporate 
in  a  warm  place  until  reduced  to  two  fluidounces ;  the  hydro-alcoholio 
tiflctnre  is  concentrated  on  a  water  bath  to  the  same  bulk ;  and  the 
watery  infusion  evaporated  to  one  fluidounce.  The  two  last  liquids 
mre  now  mixed,  three  fluidounces  of  alcohol  added  to  the  first  (ethereal) 
liquid,  to  dissolve  the  oleo-resin,  and  the  other  mixture  added  gra- 
dually with  agitation,  so  that  the  whole  will  measure  eight  fluidounces, 
the  mixture  afterwards  shaken  occasionally  for  24  hours.  A  portion 
of  oleo-resin,  and  some  gummy  extractive  remain  undissolved,  and 
must  either  be  removed  by  filtration  or  left  as  a  sediment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  one-sixth, 
nearly  all  the  oleo-resin  separates,  and  hence  the  necessity  of  redis- 
Bolving  this  by  alcohol  before  adding  the  other  liquids. 

The  dose  of  this  is  fifteen  minims  to  f5j.  It  has  the  odor  of  musk 
and  the  antispasmodic  efiects  of  valerian.  The  root  is  used  in  Russia  in 
delirium  tremens,  and  has  been  somewhat  prescribed  in  Philadelphia 
and  elsewhere  in  a  variety  of  nervous  affections. — Am.  Joum.  Pharm.^ 
Tol.  xxvi.  p.  283. 
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Fluid  Extbacts  of  the  Third  Class.    Oleo-Bbsins. 

See  Syllabus,  page  196. 

Cubebs,  pepper,  ginger,  capsicam,  fiilix  mas,  asarum  Canadense, 
cardamom,  parsley,  ergot,  and  mustard  yield  more  or  less  fluid,  oily 
extracts,  on  the  spontaneous  evaporation  of  their  ethereal  tinctures. 
These  have  been  but  little  introduced  as  yet,  and  there  has  been  very 
little  written  about  them. 

Extracium  OulebcR  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Cubebs.) 

Take  of  Cubebs,  in  powder    ....    A  pound. 

Ether A  sufficient  quantity. 

Put  the  cubebs  into  a  percolator,  and,  having  packed  it  carefuUyi 
pour  ether  gradually  upon  it  until  two  pints  of  filtered  liquor  are 
obtained ;  then  distil  oSj  by  means  of  a  water  bath,  at  a  gentle  heat, 
a  pint  and  a  half  of  the  ether.  Expose  the  residue  in  a  shallow  vea* 
sel,  until  the  whole  of  the  ether  has  evaporated. 

This  preparation  varies  with  the  quality  of  the  cubebs  employed, 
being  more  or  less  pungent  and  fluid,  according  to  the  amount  of 
essential  oil  it  contains.  Cubebs  yield  about  one-sixth  its  weight  of 
the  oleo-resin.  Dose,  five  to  thirty  drops,  on  sugar,  or  in  the  form  of 
mixture  or  pill. 

Exiractum  Piperis  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Pepper^ 

Made  as  the  foregoing. 

It  deposits  piperin  in  crystals  as  the  ether  evaporates,  and  the  offi- 
cinal directions  require  this  ingredient  to  be  removed  by  expression 
through  a  cloth.  Black  pepper  yields  a  little  over  6  per  cent,  of  the 
oleo- resin.  The  oil  of  black  pepper  of  commerce,  which  is  a  residuary 
product  of  the  manufacture  of  piperin,  i^  chiefly  substituted  for  this, 
with  which  it  is  nearly  identical.  The  dose  is  one  or  two  drops.  Its 
chief  use  is  as  an  adjuvant  to  pill  masses. 

Oleo-Resin,  or  Piperoid  of  Oinger. 

Treat  powdered  ginger  by  displacement,  with  a  mixture  of  one  part 
of  alcohol  and  four  of  ether,  until  nearly  exhausted  of  its  taste  and 
odor;  expose  this  ethereal  tincture  to  spontaneous  evaporation,  until 
deprived  of  the  odor  of  ether.  The  resulting  oleo-resin  is  a  dark- 
brown,  transparent,  oily  liquid,  extremely  pungent,  insoluble  in  water, 
but  soluble  in  ether  and  strong  alcohol.  Ginger  is  said  to  contain 
about  1 J  per  cent.  vol.  oil,  and  3^®^  per  cent,  soft  resin.  The  proportion 
yielded  by  the  root,  treated  as  above,  varies  with  the  commercial 
variety  of  ginger.  A  commercial  pound  of  African  ginger  yielded, 
by  this  process,  one  and  a  half  ounces,  or  9.3  per  cent,  while  the 
same  quantity  of  the  Jamaica  variety  yielded  only  one  ounce — 6.2 
per  cent.  That  from  the  African  was  darker  in  color,  thicker,  and 
somewhat  less  pleasant  than  the  other.    One  ounce  of  the  piperoid 
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added  to  twenty  pounds  of  melted  sugar,  make  "ginger  drops"  of 
about  the  usual  pungency. 

Oleo-Resin  of  Capsicum. — Capsicum  owes  its  intense  fiery  taste,  and 
its  powerful  stimulating  properties  to  a  peculiar  principle  soluble  in 
ether,  about  four  per  cent,  of  which  is  said  to  exist  in  the  fruit  de- 
prived of  seeds.  The  preparation  named  above  is  an  impure  form  of 
this.    It  is  too  powerful  for  convenient  use. 

Oil  of  Male  Fern. — Oil  of  filix  mas,  usually  extracted  from  the 

Eowdered  rhizome,  is  used  as  a  remedy  for  tapeworm.  It  is  extracted 
y  ether,  which  is  afterwards  allowed  to  evaporate  spontaneously,  and 
leaves  a  dark-green  colored  oily  liquid,  having  the  odor  of  the  plant. 
The  dose  directed  to  expel  toRnia  is  eighteen  grains,  or  from  ten  to 
twenty-five  drops  at  night,  and  repeated  in  the  morning.  It  should 
be  made  into  an  emulsion. 

Oilof  Asarum  Oanadense. — Canada  snakeroot  or  wild  ginger  is  pre- 
pared in  the  same  way ;  it  is  used  chiefly  as  a  perfume ;  it  is  also 
gratefully  stimulant  in  small  doses,  being  not  unlike  ginger  in  its 
properties. 

Oil  qf  cardamom,  prepared  in  the  same  way  with  ether,  is  an  impure 
oily  fluid,  containing  both  the  fixed  and  volatile  oil  of  the  seeds,  and 
esteemed  a  powerful  carminative  stimulant ;  it  is  little  known  to  prac- 
titioners. 

Oil  (/  parsley  is  a  diuretic  remedy,  sometimes  called  apiol  It  is 
prepared  by  treating  parsley  seeds  with  strong  alcohol,  and  subse- 
quently with  ether  or  chloroform ;  these  menstrua  are  then  distilled 
off,  and  the  oil  may  be  further  purified  if  desired.  It  is  also  prepared 
by  the  spontaneous  evaporation  of  an  ethereal  tincture,  as  in  the  other 
cases.  It  is  highly  charged  with  the  odor  of  the  plant,  of  which  it  is 
probably  the  chief  active  constituent.    DosB,  3  or  4  drops  in  a  day. 

Oil  of  Ergot. — Under  this  name  a  brown  colored,  acrid,  oily  liquid 
is  sold  in  the  shops,  which  is  obtained  by  treating  powdered  ergot 
with  ether,  or  a  mixture  of  ether  and  alcohol,  and  evaporating  off  the 
menstruum.  Its  most  bulky  ingredient  is  the  peculiar  bland  fixed 
oil,  which,  according  to  the  experiments  of  T.  Boberts  Baker,  is  nearly 
isomeric  with  castor  oil.  My  friend,  Ambrose  Smith,  informs  me  that 
he  has  found  oil  of  ergot,  when  made  with  pure  ether,  to  become  in- 
oonveniently  thick — almost  solid;  which  difiiculty  is  obviated  by 
adding  a  portion  of  alcohol  to  the  ether  employed.  Although  the 
pure  fixed  oil  is  destitute  of  any  of  the  effects  of  ergot,  this  prepara- 
tion, owing  to  its  other  ingredients,  is  more  or  less  active.  Its  dose, 
ia  cases  of  labor,  to  promote  uterine  contractions,  is  from  20  to  50 
drops. 
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CHAPTER    XIII. 

OF  SYRUPS. 

Thb  term  syrup  is  applied  to  any  saturated  or  nearly  saturated 
solution  of  sugar  in  water,  and  there  are  numerous  simple,  medicated, 
and  flavored  syrups  used  in  medicine  and  pharmacy,  both  officinal  and 
unofficinal.  The  kind  of  sugar  used  in  the  officinal  preparations  is 
that  named  on  the  list  of  the  Pharmacopoeia^  saccharum,  and  called 
commonly  white,  sometimes  loaf  sugar,  or,  as  more  commonly  met 
with  now,  broken  down  or  crushed  sugar.  This,  as  supplied  to  our 
markets  by  the  refineries,  is  nearly  chemically  pure  cane  sugar,  and 
requires  no  further  preparation  for  pharmaceutical  use.  It  is  soluble 
in  less  than  half  its  weight  of  water ;  to  a  less  extent  in  alcohol,  and 
insoluble  in  ether.  It  crystallizes  from  its  solution  in  the  form  of 
oblique  rhombic  crystals,  containing  water,  and  called,  as  found  in  the 
shops,  rock  candy.  {See  Part  III.) 

The  advantages  of  the  use  of  sugar  in  pharmaceutical  preparations 
are,  1st.  Its  agreeable  taste.  2d.  The  viscidity  and  blandness  of  its 
solution.  3d.  Its  conservative  properties,  when  in  sufficient  propor- 
tion. It  is  chiefly  objectionable  in  cases  where,  from  want  of  tone  in 
the  digestive  organs,  it  is  liable  to  produce  acidity  of  stomach,  with 
its  attendant  symptoms. 

Syrups  are  most  used  as  expectorants,  and  in  the  treatment  of  the 
diseases  of  children,  with  whom  a  sweet  taste  goes  far  to  reconcile 
otherwise  disagreeable  properties  of  a  medicine.  They  are,  also,  much 
used  with  other  and  more  active  medicines,  as  adjuvants  and  vehicles. 
The  first  of  this  class  to  be  noticed,  is 

SyrupuSj  U.  S.  P,    {Simple  Syrup.) 

Take  of  Sugar     .        .    Two  pounds  and  a  half  (officinal.) 
Water   .         .     One  pint. 
Dissolve  the  sugar  in  the  water  by  the  aid  of  heat. 

Syrup  is  a  viscid  liquid,  constituted  of  two-thirds  sugar  and  one- 
third  water,  and  having  a  specific  gravity,  when  boiling  hot,  of  1.261 
(30°  Baum^;  or  when  cold,  1.319  (35°  Baum^.  Syrups  prepared 
from  the  juices  of  fruits,  or  others  which  contain  much  extractive 
matter,  mark  about  2°  or  3°  higher  on  Baumd's  scale.  It  is  of  a  pure 
sweet  taste,  without  odor,  when  freshly  prepared.  The  boiling  point 
is  221°  F. 

The  proportion  of  sugar  in  syrup  is  a  matter  of  primary  importance, 
as,  owing  to  the  presence  of  minute  quantities  of  nitrogenized  princi- 
ples, which  are  apt  to  be  accidentally  present,  even  in  simple  syrup, 
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fermentation  will  be  set  np,  unless  the  syrup  has  very  nearly  the  full 
officinal  proportion,  which  is  about  two  parts,  by  weight,  of  sugar,  to 
one  of  water  (14,400  to  7,290  grs.). 

My  e2:perience  coincides  with  that  of  some  others  in  preferring  to 
make  syrups  with  a  very  slight  excess  of  water,  and  I  prefer  the  fol- 
lowing formula  not  only  on  account  of  the  very  great  advantage 
gained  in  weighing  large  quantities  by  the  substitution  of  the  common 
commercial  weights  for  the  officinal,  but  also  because  it  gives,  on  the 
whole,  more  satisfactory  results.  There  is  always  some  waste  of  the 
fluid  by  evaporation  where  heat  is  applied,  and  when  the  full  officinal 
proportion  is  used  (2|  lbs.  officinal  equal  14,400  grs.),  a  portion  of 
sugar  is  liable  to  crystallize  out  on  standing,  and  thus  by  abstracting 
aogar  weakens  the  remainder. 

Recipe  for  Simple  Syrup. 

To  nuike  2  pints.  To  make  10  gallons. 

Take  of  Sugar        .        .    2  lbs.  80  lbs.  (commercial). 

Water       .        .    1  pint  5  gallons. 

Dissolve  by  the  aid  of  a  gentle  heat. 

The  two  pounds  of  sugar,  when  dissolved,  are  about  equivalent  to  one 
pint  of  the  liquid,  by  measure,  so  that  the  syrup  resulting  from  these 
quantities  would  just  about  measure  as  above.  It  is,  then,  important 
to  bear  in  mind  the  rule,  which  may  be  thus  abbreviated :  Two  parts 
df  sugar  are  required  by  one  part  of  rvater,  and  make  two  parts  of  syrup. 

The  following  curious  rule  is  given  by  Dr.  Ure  for  ascertaining  the 

auantity  of  sugar  in  syrup :  "  The  decimal  part  of  the  number  denoting 
lie  sp.  gr.  of  a  syrup  multiplied  by  26,  gives  the  number  of  pounds 
of  sugar  it  contains  per  gallon  very  nearly."  This  appears  to  refer  to 
the  commercial  and  not  the  officinal  weight. 

In  the  absence  of  extraneous,  and  particularly  of  nitrogenized 
principles,  a  syrup  will  keep  well  enough  in  cx)ld  weather,  without 
reference  to  its  proportions ;  but  in  a  majority  of  instances  of  medi- 
cated syrups,  it  is  absolutely  necessary  to  observe  the  above  well- 
established  rule,  which  insures  a  nearly  saturated  saccharine  solution. 

If  impure  or  brown  sugar  is  employed,  it  is  necessary  to  boil  the 
syrup  until  the  proper  specific  gravity  is  attained;  skimming  or 
straining  off  the  scum  which  contains  the  impurities ;  but  when  the 
sugar  is  pure,  this  is  unnecessary. 

If  impurities  are  diffused  in  the  liquid,  which  wiU  not  readily  rise 
as  scum,  it  is  well  to  add,  before  applying  heat,  a  little  white  of  egg, 
previously  beaten  up  with  water,  which,  by  its  coagulating  at  the 
Doiling  temperature,  forms  a  clot,  inclosing  the  impurities,  and  facili- 
tating their  removal.  A  richer  and  more  elegant  syrup  is  produced 
by  the  use  of  Havana  sugar,  clarified  in  this  way,  than  from  the  best 
refined  sugar,  and  some  of  our  most  careful  pharmaceutists  use  this 
process  for  their  mineral  water  syrups,  on  account  of  its  superior 
product,  though  so  much  more  troublesome. 

In  some  of  the  medicated  syrups,  a  boiling  temperature  is  directed, 
in  order  that  the  vegetable  albumen  contained  in  the  medicinal  ingre- 
dient may  be  coagulated,  and  thus  separated.    This  should  be  done 
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before  adding  the  sugar,  and  the  liquid  should  then  be  filtered  so  that  a 
perfectly  clear  syrup  may  be  obtained  from  the  first  Syrups  may  be 
discolored  by  filtration  through  animal  charcoal,  and  to  obtain  perfect 
transparency  should  be  strained  slowly,  after  they  are  partially  cooled, 
through  two  or  three  thicknesses  of  flannel.  In  many  instances,  the 
presence  in  the  drug,  or  in  the  menstruum  employed,  of  antiseptic 
properties,  insures  the  permanence  of  the  preparation.  Syrup  of  squill 
is  an  instance,  in  which,  owing  to  the  presence  of  the  antiseptic  ele- 
ment, acetic  acid,  in  the  menstruum,  we  are  enabled  to  reduce  the 
proportion  of  sugar  somewhat  below  that  necessary  in  other  instances. 
Among  the  articles  added  to  syrups,  to  prevent  fermentation,  the  fol- 
lowing may  be  mentioned : — 

Essential  oils^  which,  of  course,  greatly  modifyHhe  taste  and  other 
properties  of  the  preparation,  as  in  compound  syrup  of  sarsaparilla. 
Brandy,  which  is  much  used  with  aromatics ;  or,  preferably  to  this, 
a  small  proportion  of  pure  alcohol,  which  is  directed  by  the  London 
Pharmacopoeia.  Olycerin,  which  does  not  alter  the  taste  or  other  pro- 
perties of  the  preparation,  but  has  not  been  sufficiently  tried  to  speak 
with  confidence  of  its  eligibility.  About  4  per  cent,  of  sugar  of  milk. 
Sulphite  of  lime,  a  small  proportion  of  which  will  effectually  prevent  or 
arrest  fermentation,  though  it  is  liable  to  impart  an  odor  unless  after- 
wards subjected  to  heat.  Hoffmann^a  anodyne,  which  is  one  of  the  very 
best  antiseptics,  though  liable  to  the  objection  of  imparting  an  ethereal 
odor  and  taste.  It  should,  however,  be  added  in  small  quantity  only; 
one  part,  by  measure,  to  seventy-five  of  syrup,  which  is  stated  to  be 

E roper,  seems  to  me  unnecessarily  large.    One  fluidrachm  to  a  pint 
as  generally  answered  the  purpose. 

It  must  not  be  forgotten,  in  attempting  to  restore  syrups  that  have 
fermented,  that  they  have  lost  sugar  in  proportion  to  the  amount  of 
acetic  acid  produced,  and  this  must  be  restored  when  they  are  heated, 
besides  the  addition  of  the  antiseptic.  Syrups  should  be  kept  in  a 
cool,  though  not  in  a  cold,  place ;  those  most  liable  to  ferment,  in 
small  and  well  stopped  bottles. 

After  these  preliminary  observations,  the  medicated  syrups,  classi- 
fied with  reference  to  their  mode  of  preparation,  may  be  introduced ; 
those  in  the  Pharmacopoeia  do  not  require  the  publication  of  the 
formulas,  and  are  therefore  separated  in  the  syllabi. 

Syrupi,  U.  S.  p. 
1st  Class. — Infusions  or  Decoctions  rendered  permanent  by  Sugar. 


Officinal  Name. 

Preparation. 

Use. 

Dose. 

Sjrupus  anrantii  corticis 

Bj    maceration    with 

As  an  adjavant 

b.  water 

"       sennsB 

By  digestion  with  hot    Laxative 

^j  to  fgij. 

(with  fennel) 

water 

"       kramerise 

By  displacement  with  [  Astringent 

fjss. 

"       prani  Virgini- 

cold  water                     Sedative  and  tonic 

t( 

anaB 

expectorant 

"       senegae 

Bj  decoction 

Stim.  expectorant 

iSjtojy. 

"       Boillse  comp. 

(i 

(i 

in.aoto<sj. 

OPFIOINAL    SYBUPS. 


228 


We  have,  in  the  above  class,  instances  of  three  processes.  In  the 
treatment  of  orange-peel  and  senna,  beat  is  applied  below  the  boiling 
point,  so  as  to  form  hot  infusions.  In  the  case  of  rhatany  and  wild 
cherry,  cold  infusions,  by  displacement,  are  directed,  while  seneka, 
and  the  mixed  seneka  and  squill,  are  to  be  boiled  in  water,  and  the 
decoctions,  after  being  strained  and  evaporated,  are,  like  the  others, 
made  into  syrup  by  the  requisite  addition  of  sugar. 

In  fyrup  of  orange-peel^  the  fresh  rind  of  the  sweet,  or  Havana  orange, 
is  preferred  to  the  bitter  orange-peel  prescribed  in  the  various  tonic 
preparations,  this  syrup  being  used  for  its  flavor  rather  than  for  any 
medicinal  effect.  (See  Orange  Syrup) 

Syrup  of  senna  is  generally  superseded  by  fluid  extract  of  senna, 
which  is  preferred,  owing  to  the  comparative  smallness  of  its  dose. 

Syrup  (f  rhatany  leeLYea  nothing  to  be  desired  for  its  particular  use ; 
it  is  readily  prepared,  and  is  an  elegant  and  efScient  preparation. 

Syrup  (/  wild  cherry  is  one  of  the  most  popular  and  really  valuable 
of  remedies,  being  much  used  in  pulmonary  affections,  connected  with 
an  atonic  condition  of  the  systen.  The  preparation  of  this  syrup  re- 
quires the  precaution  of  subjecting  the  powder  to  the  action  of  water 
previous  to  displacement,  as  directed  in  the  Pharmacopoeia.  I  have 
also  observed  that  the  infusion  acquires  richness  of  flavor  and  color  by 
standing  until  a  precipitate  begins  to  form  in  it,  before  adding  the 
sugar.  In  this  instance,  less  than  the  full  proportion  of  sugar  directed 
for  syrups,  generally,  is  sufficient  to  preserve  it,  owing  to  the  produc- 
tion of  hydrocyanic  acid  by  the  reaction  of  its  proximate  principle, 
this  being  an  excellent  antiseptic. 

F.  A.  rigueroa  has  suggested  the  addition  of  glycerin  to  the  water 
used  in  this  preparation.  lie  is  thus  able  to  diminish  the  quantity  of 
sugar  without  endangering  its  permanency.  lie  adds  two  fluidounces 
of  glycerin  to  the  pint,  and  then  dissolves  in  the  infusion  only  six 
ounces  of  sugar. 

Syrup  of  seneka,  and  compound  syrup  of  squill,  are  made  either  by 
the  process  of  decoction,  as  above,  when  haste  is  an  object,  or  other- 
wise, by  the  use  of  alcohol,  as  in  the  2d  Class,  now  to  be  introduced. 

Cuss  II. — Extracted  with  Alcohol  and  Water,  by  displacement^  concen- 
trated by  evaporation,  and  completed  by  tJie  addition  of  Sugar. 


OSciiiAl  Ifame. 

Proportion. 

I'se. 

D<»»e. 

^pm  ipccacnanbaB 

5  88  in  Oj  of  the  syrnp 

Bxpectorant 

{p;j  to  f?ss. 

senegas  (2d  process) 

(i 

f3J  to  f3ij. 

"       sciU«  coinp. 

Sqnill   and  seneka,  + 

tart,  emetic,  gr.  J  to  f  ^  j 

gtt.  XX  to  f3j. 

"       rhei 

,^J  in  Oj  of  the  syrup 

LazatiTe 

f^BS  to  f^iv. 

**       saruparillj&  comp. 

SarsapariUa,  gnaiacnm, 
roses,  senna,  liquorice 
root,  and  oils  of  sassa- 
fras, anise,  and  par- 

Alterative 

f^M 

tridge  berry                  i 
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The  simplest  statement  of  this  process  for  making  syrups,  is  the 
following :  Of  the  drug,  properly  powdered,  make  a  tincture  by  dis- 
placement ;  evaporate  this  in  a  capsule,  to  the  point  named  in  the 
Pharmacopoeia^  thus  getting  rid  of  the  alcohol  contained  in  it  Now 
add  sugar,  in  the  proportion  of  two  parts  to  one  of  the  liquid,  and 
dissolve  it  dy  the  aid  of  heat. 

Of  this  important  class  each  individual  should  be  carefully  stu- 
died; the  Pharmacopoeia  should  always  be  in  hand  in  preparing  these 
and  other  officinal  preparations,  and,  in  making  them,  the  officinal 
directions  must  be  accurately  observed.  The  importance  of  the  use  of 
officinal  weights,  or  their  equivalents  in  the  commercial  weights,  need 
hardly  be  insisted  upon.  {See  Chapter  on  Weights  and  Measures.) 

Syrup  of  ipecac^  as  it  is  now  generally  called,  although  not  a  strong 
preparation,  is  one  of  the  most  useful  expectorants  we  have,  and  in 
domestic  practice  is  perhaps  the  most  popular  in  Philadelphia.  It  is 
particularly  adapted  to  the  treatment  of  the  catarrhs  of  children.  The 
dose  may  be  so  regulated  as  to  produce  a  gentle  relaxing,  or,  in  the 
case  of  children,  a  powerful  emetic  effect,  with  the  advantage  of  caus- 
ing neither  stimulating  nor  depressing  after-effects.^ 

Syrup  of  seneka  is  the  most  acrid  of  its  class ;  its  use  is  indicated  in 
chronic  catarrh  not  accompanied  by  inflammatory  action;  it  is  seldom 
urged  so  as  to  produce  its  emetic  effect,  except  in  combination  with 
other  remedies. 

Coze's  hive  syrup  (syrupus  scilte  compositus)  has  been  for  many 
years  a  very  common  remedy  in  croup.  As  originally  prepared,  it 
contained  honey,  which,  being  by  many  objected  to  from  its  alleged 
liability  to  ferment,  was  changed  in  the  Pharmacopoeia  of  1840  to 
sugar,  and  the  preparation  was  thus  Removed  from  mellita  to  syrupi. 
As  now  prepared,  it  is  not  popular  either  among  physicians  or  phar- 
maceutists, the  former  regarding  it  as  therapeutically,  and  the  latter 
as  pharmaceutically,  objectionable.  The  officinal  process  for  prepar- 
ing it  would  be  improved  by  the  substitution  of  diluted  alcohol  for 
the  weak  alcoholic  menstruum  directed  in  preparing  the  tincture  in 
the  first  part  of  the  process.  The  precaution  should  not  be  neglected 
in  this  instance,  as  also  in  syrup  of  senega,  of  boiling  this  diluted 
alcoholic  preparation  during  the  evaporation,  and  filtering,  before 
adding  the  sugar.  A  copious  coagulation  of  the  vegetable  albumen 
takes  place  at  the  boiling  temperature,  the  removal  of  which  on  the 
filter  obviates,  to  s'^me  extent,  the  tendency  to  fermentation  in  the 
resulting  syrup.    The  solution  of  the  tartar  emetic  in  the  syrup  should 

*  The  process  for  making  it  xnaj  be  varied,  according  to  the  suggestion  of  Joseph 
Laidley,  of  Richmond,  Va.,  as  foUows  :  Make  a  concentrated  tincture  of  ipecacuanha 
with  strong  alcohol,  and  evaporate  it  so  that  two  fluidounces  shall  represent  an  ounce 
of  the  root ;  add  a  fluidounco  of  this  to  half  a  pint  of  simple  sjrup ;  evaporate  to  six 
fluidounces,  and  add  eight  fluidounces  of  s^rrup  and  two  of  water,  which,  when  mixed, 
will  constitute  one  pint  of  syrup  of  ipecac  of  tlie  officinal  strength.  I  do  not  recollect 
to  have  met  with  any  difficulty  in  keeping  this  syrup  in  midsummer,  when  prepared 
strictly  by  the  officinal  formula. 
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be  accomplished  while  it  is  hot,  by  trituration  in  a  mortar,  as  pre- 
scribed under  the  bead  of  Solution. 

The  liability  of  this  preparation  to  ferment  renders  it  one  of  the 
most  troublesome  of  the  syrups  to  the  pharmaceutist.  Of  the  numer- 
ous suggestions  for  its  improvement,  that  of  Wm.  Hodgson,  jr.,  to  add 
f5j  of  acetic  acid  to  each,  if  inserted  in  the  Pharmacopoeia  would 
perhaps  be  the  most  satisfactory.  The  addition  of  a  few  drachms  of 
glycerin  to  each  pint  of  the  liquid  employed,  before  adding  the  sugar, 
has  a  tendency  to  prevent  fermentation. 

In  cases  of  croup,  it  is  customary  to  increase  the  dose  of  hive 
syrup  very  much  above  that  mentioned  in  the  books,  or  to  repeat  it 
every  fifteen  or  twenty  minutes  till  the  patient  vomits.  The  dose  for 
a  chDd  one  year  old  may  be  ten  drops,  for  one  of  two  years  fifteen,  of 
three  years  twenty-five  drops,  and  so  on,  repeated  as  above. 

Simph  syrup  of  rhubarb  is  very  extensively  used  as  a  mild  cathartic 
for  children.  Its  mode  of  preparation  is  precisely  that  indicated  for 
the  class;  its  dose  is  from  f5j  to  f^ss  for  children;  that  given  in  the 
Syllabus  is  adapted  to  adults. 

Compound  syrvp  of  sarsaparilla  is  manufactured  in  very  large  quan- 
tities by  regular  pharmaceutists,  and,  after  many  fluctuations,  has  an 
extended  reputation  among  practitioners  of  medicine,  as  well  as  the 
public  at  large.  Its  chief  use  is  in  skin  diseases,  and  in  syphilitic 
and  scrofulous  cases,  in  which  it  is  used  both  alone  and  combined 
with  mercurials,  iodides,  &c.  Its  composition  is  similar,  though  not 
identical,  with  the  fluid  extract;  it  contains,  besides  the  soluble  prin- 
ciples of  sarsaparilla,  those  of  guaiacum-wood,  red  roses,  senna,  and 
liquorice-root,  extracted  by  diluted  alcohol,  evaporated,  and  made  into- 
a  syrup,  as  before  indicated  for  the  syrups  of  this  class.  For  the 
improvement  of  its  flavor,  and  as  antiseptics,  the  oils  of  anise,  sassa- 
fras, and  partridge-berry  are  directed  to  be  added.  The  extensive 
range  of  diseases  to  which  sarsaparilla  is  applicable,  and  the  harmless 
character  of  the  remedy,  have  made  it  a  great  favorite  with  empirics, 
so  that  there  are  an  immense  number  of  quack  medicines  sailing 
under  its  name,  and  not  a  few  called  alteratives  and  panaceas,  which 
contain  it  as  one  of  their  ingredients.  So  numerous  and  so  generally 
popular  were  these  several  years  ago,  that  the  period  of  their  greatest 
popularity,  from  1845  to  1850,  has  been  called  among  druggists  the 
'*  sarsaparilla  era."  Many  of  these,  as  the  notorious  Townsend's,  the 
chief  merit  of  which  was  its  great  dilution  and  the  large  size  of  the 
bottles  in  which  it  was  put  up,  have  gone  into  disuse,  while  a  few  are 
yet  in  demand. 

It  is  greatly  to  be  regretted  that  educated  physicians  should  so  fre- 
quentlj  lend  their  influence  to  the  empiric  by  countenancing,  and 
even  recommending,  these  medicines,  some  of  which  may  no  doubt 
be  found  useful  in  their  hands,  but,  besides  the  disadvantage  of  our 
being  ignorant  of  their  composition,  they  are  generally  inferior  to  the 
officinal  and  other  published  preparations,  in  medicind  virtues. 
15 
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Class  IIT. — Syrups  containing  Acetic  Acid. 

Syrupus  Allii.    By  maceration  of  garlic  in  dil.  acet.  acid,  sugar  being  afterwards 

added.     Antispasmodic.    Dose,  f5j« 
,        ^'       Scillae.    Vinegar  of  squill  Oj  4- sugar  Ibij.    Expectorant.    Dose,  fSJ* 

Of  these,  the  first  is  but  rarely  used ;  but  the  second  is  an  extremely 
common  expectorant,  used  both  by  itself  and  in  combination  witn 
camphorated  tincture  of  opium,  tincture  of  digitalis,  syrup  of  ipecac, 
and  with  other  medicines.  The  presence  of  the  acetic  element  takes 
from  this  preparation  the  cloying  character  which  belongs  to  the 
syrups  generally. 


Class  IV. — Having  Simple  Syrup 

as  a  base. 

Officinal  N^axne. 

Preparation. 

Um.                    Dose. 

Syrupus  acidi  citrici 

"       krameriaB 
"       tolutanus 
"       zinglberis 
"       rhei  aromaticus 

3j  to  Oj  -1-  oil  of  lemon  n\,ij 

(Second  process)  ext.  §j  to  Oj 
(  U.  S.  P.  1840)  tinct.  fSvj  to  Oj 
( CT:  5.  P.  1840)     "    f|sstoOj 
(See  page  227). 

Adjuvant  & 

vehicle 
Astringent 
Adjuvant 

Carminative 
&  laxative 

Oitric  acid  syrup  is  used  as  a  substitute  for  lemon  syrup,  and,  when 
the  ingredients  are  of  good  quality  and  well  prepared,  is  a  far  plea- 
santer  article ;  it  is  much  used  largely  diluted  with  water,  in  which 
form  it  is  called  lemonade.  It  is  also  well  adapted  to  use  as  an  exci« 
pient  in  extemporaneous  prescription.^ 

Syrup  of  rJiatany,  which  has  been  introduced  among  the  first  class, 
may  also  be  made  extemporaneously,  as  above,  frofh  the  officinal 
extract,  by  dissolving  it  in  syrup  by  the  aid  of  heat. 

Oinger  and  Tolu  syrups  are  made,  according  to  the  last  edition  of 
the  Pharmacopoeia^  by  impregnating  sugar  with  the  proper  proportion 
of  the  tincture,  stated  in  the  syllabus,  and  driving  off  the  alcohol  by 
heat,  aftqr  which  the  sugar  is  dissolved  in  the  requisite  quantity  of 
water.  This  process  is  troublesome,  and  its  only  advantage  is  that 
the  syrup  thus  prepared  is  somewhat  clearer  than  that  by  the  old  pro- 
cess of  adding  the  tincture  directly  to  hot  simple  syrup,  which  plan 
is  satisfactory  for  common  purposes. 

These  two  syrups  have  been  made  the  subject  of  comment  by  several 
pharmaceutists :  *  first,  by  the  late  John  D.  Finley,  in  an  inaugural 
thesis ;  afterwards  by  Joseph  Laidley ;  and  more  recently  by  Professor 
Procter.  They  agree  in  preferring  the  trituration  of  a  concentrated 
tincture  with  carbonate  of  magnesia  and  a  small  portion  of  sugar, 
thus  making  an  aromatized  water,  which  is  rendered  clear  by  filtra- 
tion and  converted  into  a  syrup  by  the  addition  of  sugar  in  the  usual 

'  See  Mineral  Water  S/rups. 
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way.  The  same  plan  is  recommended  for  making  syrup  of  orange- 
peel. 

Synced  syrup  of  rhubarb  (syr.  rhei  aromat.)  is  the  most  familiar  rem- 
edy for  the  so-called  summer  complaint  of  children,  the  form  of  diar- 
rhoea, usually  connected  with  teething,  so  extremely  prevalent  and 
fatal  in  our  large  cities  during  the  intense  heat  of  summer.  It  has  the 
advantage  of  being  a  warming  tonic  or  stomachic,  as  well  as  a  very 
mild  laxative,  and  is  given  in  doses  from  a  teaspoonful  for  an  infant 
of  a  vear  old  to  a  tablespoonful  or  more  for  older  children  and  adults. 
The  formula  for  its  preparation,  reduced  so  as  to  make  one  and  a  half 
pints  of  the  syrup,  and  somewhat  modified  in  phraseology,  is  as  fol- 
lows : — 

Take  of  Rhubarb  ....    Five  drachms. 

Cloves  and  cinnamon,  each       .    One  drachm. 
Nutmeg  ....    Half  a  drachm. 

Beduce  to  a  uniform  coarse  powder,  pack  them  into  a  small  perco- 
lator, and  pour  upon  them  gradually  diluted  alcohol,  frequently  re- 
passing the  first  portion  until  half  a  pint  of  clear  tincture  is  obtained ; 
then  evaporate  to  four  fiuidounces,  and  add  syrup  (while  hot)  one  and 
a  half  pints. 

An  old  recipe  for  this  preparation,  credited  to  the  late  Dr.  James, 
and  preferred  in  practice  by  my  father,  the  late  Dr.  Joseph  Parrish, 
and  some  contemporaneous  practitioners,  prescribes  a  considerable 
portion  of  French  brandy,  not  to  be  evaporated,  but  retained  in  the 
syrup  when  finished.  To  meet  this  preference,  the  rhubarb  and  aro- 
matics  may  be  displaced  with  brandy,  which  may  be  mixed  with  a 
somewhat  smaller  proportion  of  syrup,  the  evaporation  being  dispensed 
with  altogether.^ 

Unclassified  Syrups.' 

SjrapuB  Amygdalis  1  p.  bitter  almonds,  3  p.  sweet  almonds  Demulcent. 

**      Limonis  Lemon-joice  Oj,  sugar  Ibij  Adjuvant  and 

vehicle. 
**       AoacisB  Gumgj,  sugar  5vij,  water  fjiv  Excipient   for 

pills. 

Almond  or  orgeat  syrup  is  a  most  delightful  preparation  for  use  as  a 
drink  with  water,  or  with  carbonic  acid  water ;  it  is  frequently  modi- 
fied by  the  addition  of  orange-flower  water,  vanilla,  or  other  flavoring 
materials,  which,  however,  do  not  improve  it.  It  is  occasionally  pre- 
scribed in  large  doses  frequently  repeated,  in  gonorrhoea.  Its  process 
involves,  1st,  the  blanching  of  almonds  (depriving  them  of  their  skins 
by  maceration  in  warm  water,  and  then  pressing  out  the  kernel  from 
the  skin  between  the  fingers) ;  2d,  the  beating  of  these  into  a  paste 
with  a  portion  of  sugar ;  8d,  the  formation  of  a  milky  mixture  or 
emulsion  by  trituration  with  successive  portions  of  water ;  and  4th, 
the  solution  in  this  of  the  required  quantity  of  sugar,  which  should 
be  done  without  the  aid  of  heat. 

'  8m  Bjrap  of  BUokberry  Boot.  '  See  Fruit  Syrups. 

V 
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Lemon  syrup  is  more  acid  than  syrup  of  citric  acid ;  its  quality  is 
mainly  dependent  on  the  freshness  of  the  lemon-juice. 

Syrup  of  gum  Arabic,  of  the  Pharmacopoeia,  must  be  distinguished 
from  the  French  Strop  de  Gomme,  which,  diluted  with  water,  is  a 
favorite  demulcent  drink.  Our  syrup  is  a  saturated  solution  of  gum 
and  sugar  designed  to  be  permanent ;  it  is  very  viscid,  so  much  so  as 
to  be  only  fitted  for  suspending  insoluble  substances,  and  for  com- 
bining unadhesive  materials  in  pill.  The  use  of  well-selected  gum 
Arabic  not  powdered,  insures  a  clearer  and  more  elegant  syrup  than 
can  be  made  from  the  ordinary  powdered  gum. 

TJnofficinal  Sybups. 

In  this  division,  I  shall  include  an  account  of  the  following  syrups, 
grouped  according  to  their  resemblance  to  the  foregoing  classes: — 

Class  I. — Symps  of  Chamomile,  Pipsissewa,  Uva  Ursi,  Sweet  0am  Bark,  the  Com- 
pound Sjrups  of  BUokberry  Root  and  of  Carrageen. 

Class  II. — Syrups  of  Poppies,  Frostwort,  Bittersweet,  and  GiUenia. 

Class  IV. — Syrup  of  Sulphate  of  Morphia. 

UncLAssiFiKD. — Jackson's  Pectoral  Syrup,  Syrups  of  Manna,  GaUs,  Aisafostida,  Lacta- 
carium,  Williams's  Sarsaparilla  Syrup,  and  the  Mineral  Water  and  Fruit  Sympa. 

Syrup  of  Chamomile.    {Syrupus  Anthemidis.) 

The  following  formula  by  the  author  was  published  in  the  American 
Journal  of  Pharmacyj  vol.  xvi.  p.  18,  and  although  not  an  active  medi- 
cinal  agent,  has  been  acceptable  to  some  of  the  many  ad&irers  of 
chamomile. 

Take  of  Chamomile  flowers,  in  coarse  powder  One  ounce. 

Cold  water  ....    Twelve  fluidounces. 

Refined  sugar,  in  coarse  powder       .    Twenty  t>unces. 

Make  an  infusion  bv  displacement  of  the  chamomile  flowers  and 
water,  remove  the  residue  from  the  apparatus,  and  place  the  coarsely 
powdered  sugar  in  its  stead ;  on  this,  pour  the  infusion  until  it  is  en- 
tirely dissolved. 

The  dose  might  be  stated  at  a  tablespoonful. 

Syrup  of  Ptpsissewa,     {Syrupus  Chimaphike.) 

Formula  by  Prof.  Procter,  published  in  Am.  Joum.  Pharm.^  vol.  xv. 
p.  70. 

Take  of  Pipsissewa,  (Chimaphila,  U.  S.)    •    Four  ounces. 

Sugar Twelve  ounces. 

Water A  sufficient  quantity. 

Macerate  the  pipsissewa,  finely  bruised,  in  eight  fluidounces  of  water 
for  thirty-six  hours,  and  then  subject  it  to  displacement,  until  one  pint 
of  fluid  is  obtained;  reduce  this  by  evaporation  to  eight  fluidounces, 
add  the  sugar,  and  form  a  syrup  in  the  usual  manner. 

The  long  preliminary  maceration  is  rendered  necessary  by  the  cori- 
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aceous  character  of  the  leaves,  which  impedes  their  easy  saturation  by 
the  menstruum. 

On  account  of  this  property,  some  have  preferred  boiling  them  in 
successive  portions  of  water,  mixing  the  decoctions,  evaporating,  and, 
after  the  sugar  has  been  dissolved,  adding  a  small  portion  of  alcohol 
to  obviate  the  proneness  to  decomposition,  common  to  most  syrups 
made  in  this  way. 

One  fluidounce  of  this  syrup  represents  two  drachms  of  the  leaves. 
Syrup  of  pipsissewa  is  an  elegant  preparation  of  one  of  our  most  valu- 
able and  abundant  indigenous  tonic  and  alterative  medicines.  Dose, 
a  tablespoonful. 

Pipsissewa  is  also  much  used  in  combination  with  sarsaparilla  and 
other  alteratives,  and  enters  into  numerous  private  recipes  of  that 
description. 

Syrup  of  Uva  Ursi.    {Syrupus  Uv(b  Ursi.) 

Formula  by  Duhamel  and  Procter,  published  in  American  Journal  of 
Pharmacy^  vol.  xi.  p.  196. 

Take  of  Bearberry  leaves  (Uva  Ursi,  U.  S.)    Four  ounces. 

Water A  sufficient  quantity. 

Sugar One  pound. 

To  the  finely  bruised  uva  ursi,  add  water  till  it  is  thoroughly  mois- 
tened, then  place  it  in  a  displacement  apparatus,  and  operate  by  perco- 
lation till  it  is  exhausted  of  all  its  soluble  active  principles;  then  evapo- 
rate to  ten  fluidounces;  add  the  sugar,  and  form  a  syrup,  marking 
SI""  Baum^. 

The  dose  of  this  might  be  stated  at  a  tablespoonful.  Like  the  fore- 
going, this  syrup  is  a  good  preparation  of  a  valuable  medicine,  and  one 
mnch  in  vogue.  The  two  may  often  be  advantageously  associated  in 
diseases  of  the  urinary  organs. 

Compound  Syrup  of  Carrageen, 

The  following  recipe  has  been  in  use  for  some  15  years  in  our  estab- 
lishment, and  the  syrup  has  been  pretty  extensively  used  as  a  popular 
cough  medicine.  It  does  not  keep  well  in  summer,  unless  in  a  cool 
place. 

Take  of  Horehound  (Marrubium,  U.S.)  .        .     1  ounce. 

Liverwort  (Hepatica,  U.  S.)        .        .6  drachms. 
Water 4  pints. 

Boil  for  16  minutes,  express,  and  strain,  then  add 

Carrageen  (Chondrus,  CT./S'.)        .        .    6  drachms. 

Previously  well  washed  with  cold  water.  Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sugar,  1  lb.  (commercial)  to  each  pint  by  measure. 

The  dose  of  this  agreeable  medicine  is  a  tablespoonful  occasionally; 
it  is  a  good  demulcent,  without  sedative  effects. 
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Compound  Syrup  ofBlackherry  Root.    (Syrupus  Ruhi  VUhm  Chmp.) 

This  is  another  hitherto  unpublished  formula.  Its  object  is  to  fur- 
nish a  substitute  for  the  spiced  syrup  of  rhubarb,  where  that  remedy  is 
deficient  in  astringency.  It  has  been  used  chiefly  as  a  popular  medi- 
cine in  domestic  practice.  The  astringent  virtues  of  blackberry  root 
are  almost  universally  known,  and  it  is  much  used  in  the  form  of  de- 
coction and  syrup  throughout  the  country,  both  as  a  domestic  remedy 
and  in  regular  medical  practice.  The  experience  of  some  ten  years 
past  has  proved  the  eligibility  of  this  old-fashioned  formula. 

Take  of  Blackberry  root,  well  bruised*    .        .    8  ounces. 
Cinnamon, 
Cloves,  and 
Nutmegs,  of  each  ...        .3  drachms. 

Sugar 4  pounds. 

Water 4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  one  hour;  express 
and  strain ;  then  add  the  sugar,  form  a  syrup,  and  again  strain;  then 
add 

French  brandy 6  fluidounces. 

Oil  of  cloves,  and 

Oil  of  cinnamon,  of  each  .         .    4  drops. 

Dose,  from  a  teaspoonful  for  a  child  of  two  years  old,  to  a  table- 
spoonful  for  an.  adult,  repeated  till  the  symptoms  abate. 

Syrup  of  Sweet  Gum  Bark. 

Dr.  Charles  W.  Wright,  Professor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  recommends  a  syrup  made  from  the  bark  of 
liquidambar  styracifiua^  or  sweet  gum  tree  of  our  forests,  as  a  remedy 
in  the  diarrhoea  so  prevalent  among  children  in  our  large  cities  in  hot 
weather,  and  which  frequently  terminates  in  cholera  infantum.  His 
formula  is  that  of  the  officinal  syrup  of  wild  cherry,  merely  substi- 
tuting one  bark  for  the  other.  The  advantage  claimed  for  it  is  that 
of  being  retained  by  an  irritable  stomach  when  almost  every  other 
form  of  astringent  medicine  is  rejected ;  the  taste  is  very  agreeable. 
The  dose  for  an  adult  is  a  fluidounce  after  each  operation  of  the 
bowels;  children  may  take  from  a  fluidrachm  to  half  a  fluidounce. 

Syrup  of  Frostwort. 

Rock  rose,  frostwort,  and  frost  weed,  are  common  synonyms  of  the 
herb  which  is  officinal  in  the  secondary  list  of  the  PJiamiaccpoeia  as 
heliantbemum,  the  herb  of  helianthemum  Canadense;  but  more 
familiarly  known  as  cistus  Canadensis,  the  name  given  to  it  by  some 
botanists. 

*  Dewberry  root  (mbus  triviaUs)  wiU  answer  eqnaUy  well. 
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Having  for  some  years  prepared  a  syrup  of  this  plant,  which  was 
used  with  much  success  by  my  brother,  the  late  Dr.  Isaac  Parrish,  in 
scrofulous  affections  of  the  eyes,  and  also  by  several  other  practitioners 
in  diseases  of  the  scrofulous  type,  I  insert  the  formula  for  the  infor- 
mation of  such  as  are  disposed  to  make  a  trial  of  this  valuable  indi- 
genous alterative : —  , 

Take  of  Frostwort  (the  herb)  .    4  ounces. 
Water,  and 

Alcohol,  of  each      .  .    A  sufficient  quantity. 

Sugar      .        .        .  .16  ounces. 

Macerate  the  bruised  herb  in  eight  fluidounces  of  diluted  alcohol, 
for  twenty -four  hours;  displace  with  a  mixture  of  one  part  of  alcohol 
to  three  of  water,  till  the  liquid  comes  over  nearly  free  from  the  taste 
and  color  of  the  plant;  then  evaporate  to  one  pint,  add  the  sugar, 
boil  for  a  minute  or  two,  and  strain. 

The  dose  of  this  syrup  is  a  fluidrachm  three  times  a  day. 

Syrup  of  Poppies  {Syrupus  Papaver), 

This  syrup,  which,  as  usually  prepared,  is  extremely  liable  to  fer- 
ment, and  on  that  account  is  a  very  troublesome  preparation  to 
apothecaries  who  have  occasional  calls  for  it,  may  be  conveniently 
made  by  the  following  process  of  Professor  Procter,  so  as  to  be  per- 
manent : — 

Take  of  Poppy-heads        .        .    16  ounces. 
Diluted  alcohol    .        .      4  pints. 
Sugar  .        .        .80  ounces. 

'Deprive  the  poppy-heads  of  their  seeds;  bruise  them  thoroughly, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  two  days, 
express  powerfully,  add  the  remainder  of  the  diluted  alcohol,  and 
after  twenty-four  hours  again  express ;  evaporate  the  liquid  to  one 
pint,  strain,  and  add  the  sugar,  and  dissolve  by  the  aid  of  a  gentle 
heat. 

The  proportion  of  the  capsules,  though  somewhat  smaller  in  this 
than  in  the  formula  of  the  London  Pharmacopoeia^  is  larger  than  those 
of  most  of  the  continental  authorities ;  the  dose  may  be  stated  to  be 
from  a  fluidrachm  to  a  half  fluidounce.  There  is  considerable  diflfer- 
ence  in  the  strength  of  this  syrup,  if  the  weight  of  the  capsules  is 
taken  before  the  removal  of  the  seeds,  as  implied  in  this  recipe, 
instead  of  afterwards,  as  implied  in  the  recipe  of  the  London  College. 
The  London  College  directs  its  preparation  with  boiling  water,  and 
the  subsequent  addition  of  alcohol  to  prevent  fermentation,  a  very 
inferior  process  to  that  recommended  above. 

Syrup  of  Bittersweet    {Syrupus  Dulcamaroe.) 

The  following  recipe,  from  the  same  source  as  the  foregoing,  fur- 
nishes a  syrup  which  is  adapted  to  use  by  itself,  or  in  combination 
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with  those  of  sarsaparilla  and  other  alteratives  in  cutaneous  and  rheu- 
matic diseases : — 

Take  of  Bittersweet,  coarsely  powdered      .      4  ounces. 

Water 12  ounces. 

Alcohol 4  fluidounces. 

Mix  the  liquids,  pour  on  the  powder  in  a  displacer  until  one  pint  of 
tincture  is  obtained,  adding  water  to  displace  the  mixed  alcohol  and 
water ;  evaporate  to  half  a  pint,  add  fifteen  ounces  of  sugar,  and  make 
a  syrup.    Dose,  a  tablespoonful. 

Syrup  of  Oillenia, 

The  high  price  which  ipecacuanha  has  so  long  sustained,  has  led 
to  inquiries  for  a  good  substitute  growing  on  our  own  soil,  and 
always  attainable.  **Gillenia  trifoliata,"  Indian  physic,  is  a  common 
indigenous  herb,  the  root  of  which  has  long  been  known  to  possess 
very  decided  nauseant  and  emetic  properties.  It  cannot  be  claimed 
for  it  that  it  very  closely  resembles  ipecacuanha  in  therapeutical 
action,  although  sufficiently  allied  to  it  to  be  used  in  many  cases, 
particularly  of  catarrhal  affections,  as  a  substitute.  The  following 
syrup  I  have  contrived  with  a  view  to  remove  one  of  the  chief  ob- 
jections on  the  part  of  the  physician  to  the  trial  of  indigenous  drugs, 
namely,  the  absence  of  suitable  preparations.  As  far  as  it  has  yet 
been  used,  it  gives  promise  of  answering  a  good  purpose : — 

Syrup  of  CHllenia. 

Take  of  Gillenia        .  .  .  3ij. 

Diluted  alcohol  .  .  Oj.  ^ 

Sugar  .  .  .  Sbiiss. 

Water  .  .  .  Sufficient. 

Reduce  the  gillenia  to  coarse  powder,  treat  it  by  displacement  with 
diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  f3vj,  filter,  and  add 
sufficient  water  to  make  the  liquid  measure  Oj,  then  add  the  sugar 
and  dissolve  by  the  aid  of  heat. 

This  syrup  nas  twice  the  proportion  of  the  medicinal  ingredients 
contained  in  syrup  of  ipecacuanha;  it  is  less  agreeable  to  the  taste. 
The  dose  is  f3j. 

Syrup  of  Sulpfiate  of  Morphia. 

I  believe  there  is  no  published  recipe  for  this  except  one  that  is  given 
in  Griffith's  Formulary ^  credited  to  Cadet,  which  prescribes  one  grain 
of  the  salt  to  four  fluidounces  of  syrup.  Under  the  head  of  Syrup 
of  Poppies,  in  the  U.  S,  Dispensatory,  Dr.  Wood  suggests  the  use  of  a 
syrup  made  by  dissolving  four  grains  of  the  sulphate  of  morphia  in 
a  pint  of  syrup  (a  quarter  of  a  grain  to  the  ounce,  the  same  as  Cadet's) 
as  a  substitute  for  the  syrup  of  poppies,  which,  made  by  the  old  recipe, 
is  so  prone  to  ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  recognized 
recipe  (that  of  Cadet  being  almost  unknown  in  this  country),  physi- 
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cians  frequently  prescribe  syrupus  morphise  salphatis,  and  generally, 
as  far  as  I  have  inquired,  under  the  impression  that  there  is  a  syrup 
corresponding  in  strength  with  the  officinal  liquor  morphiaa  sulpbatis, 
one  grain  to  the  ounce,  and  hence  the  habit  has  grown  up  with  apothe- 
caries of  making  this  preparation  extemporaneously  of  that  strength. 

This  is  more  remarkable,  from  the  fact  that  the  syrups  of  acetate  and 
muriate  of  morphia  of  the  Dublin  Pharmacopoeia  are  in  the  proportion 
of  one  grain  to  four  fluidounces. 

This  discrepancy  in  practice  cannot,  I  think,  be  remedied  by  the 
farther  publication  of  unauthorized  recipes,  and  physicians  should  not 
fail  to  indicate  the  proportions  designed  in  prescribing  the  salt  in  solu- 
tion in  sjnrup.  Should  there  not  be  an  officinal  preparation  with  such 
a  distinctive  name  and  authorized  proportions  as  would  remedy  so 
serious  a  departure  from  uniformity  ? 

Jackson's  Pectoral  Syrup, 

Alfred  B.  Taylor,  in  the  American  Journal  of  Pharmacy^  vol.  xxiv. 
p.  84,  holds  the  following  language : — 

"A  prescription  of  Prof.  Samuel  Jackson,  of  Philadelphia,  fami- 
liarly known  as  his  ^  pectoral  syrup,'  has  obtained  considerable  reputa- 
tion from  its  beneficial  action  in  cases  of  coughs,  colds,  &c.  We  be- 
lieve the  prescription  was  originally  given  to  Mr.  E.  Durand,  but  as 
the  syrup  has  for  some  time  been  a  standing  preparation  with  many 
of  our  druggists,  we  have  thought  that  a  published  formula  would  be 
ioceptable  both  for  the  purpose  of  giving  its  benefit  to  those  who 
may  not  be  familiar  with  its  composition,  and  of  promoting  uniformity 
among  those  who  may  already  be  accustomed  to  prepare  it.  Dr. 
Jackson  has  furnished  us  with  the  following  recipe : — 

B. — Sassaf.  medullas 5j* 


Acacias 
Saccharl 

MorphifB  muriat. 
Aqu86 


3J. 

gr.  viij. 
Oj,  or  q.  s. 


''The  sassafras  pith  and  gum  Arabic  are  to  be  put  into  the  water 
and  allowed  to  stand  ten  or  twelve  hours  with  occasional  stirring. 
The  sarar  is  to  be  dissolved,  cold,  in  the  mucilage,  which,  after  being 
strained  should  be  made  to  measure  two  pints  by  the  addition  of 
water ;  lastly,  the  muriate  of  morphia  is  to  be  dissolved  in  the  syrup.'' 
In  the  recipe  which  I  have  used  for  a  number  of  years,  half  a  grain 
of  sulphate  of  morphia  is  prescribed  in  place  of  a  quarter  of  a  grain 
to  the  ounce  as  in  the  above,  and  to  this  is  added  about  half  a  drachm 
of  Hoffmann's  anodyne,  and  a  drop  of  oil  of  sassafras  to  each  pint. 
A  recipe  used  by  some  pharmaceutists  is  as  follows : — 
Take  of  Syrup  of  gum  Arabic       .        .    One  pint. 

Muriate  of  morphia  .        .        .    Four  grains. 
Oil  of  sassafras ....    Four  drops. 
Mix. 

The  adult  dose  of  this  syrup  is  a  teaspoonful. 
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Syrup  of  Manna.    (^Syrupus  Manned.) 

This  is  often  directed  by  practitioners,  without  a  very  clear  idea  of 
what  they  are  prescribing,  since  neither  of  the  British  pharmacopoeias, 
nor  our  own,  contain  any  mention  of  it.  The  following  recipe,  taken 
from  the  Pharmacopie  Uhiverselk,  I  have  used  with  satisfactory  re- 
sults:— 

Take  of  Flake  manna         .        .        .    Ten  ounces. 

Water Twelve  ounces. 

Make  a  solution,  strain,  and  add 

Sugar One  pound. 

Which  dissolve  by  the  aid  of  heat. 

This  is  an  elegant  laxative,  where  not  contraindicated  by  debility 
of  the  digestive  organs,  and  js  chiefly  prescribed  for  children  and 
pregnant  women. 

When  extemporaneously  prepared,  there  seems  no  necessity  of  add- 
ing the  sugar  at  all,  as  a  simple  solution  of  manna  in  water  is  suffi- 
ciently agreeable,  besides  being  stronger  than  the  above.  The  peculiar 
sugar  of  manna  is  not  fermentable. 

Syrup  of  Galls.    {Syrupus  Oallce) 

This  old  and  esteemed  recipe  is* attributed  to  several  eminent  phy- 
sicians of  the  last  generation.  It  is  used  in  chronic  diarrhoea,  and 
obstinate  cases  of  dysentery. 

Take  of  Bruised  galls  ....    Sss. 

Brandy  fSviij. 

Introduce  into  an  fiviij  vial,  digest  in  hot  water  for  half  an  hour,  and 
filter ;  then  pour  it  into  a  saucer,  and  inflame  the  spirit  with  a  lighted 
taper ;  add  sugar  §ij,  by  melting  it  in  the  flame  on  a  fine  wire  support, 
and  allowing  it  to  drop  into  the  brandy,  which  must  be  stirred  till  it 
ceases  to  burn,  and  a  syrup  is  formed.  Then  introduce  it  again  into 
the  fsviij  vial,  and  fill  it  up  with  water. 

Dose,  a  teaspoonful  to  a  tablespoonful ;  for  infants  from  10  to  20 
drops.  Some  recipes  direct  that  cinnamon  and  nutmeg,  of  each  5iji 
shall  be  digested  in  the  brandy,  which  is  an  improvement  on  the  fore- 
going. 

WilliaTns's  Sarsaparilla  Syrup. 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  K.  Mitchell, 
who  furnished  the  following  formula: — 

Take  of  Compound  syrup  of  sarsaparilla  .     Oj. 

Corrosive  chloride  of  mercury  .    gr.  ij. 

Extract  of  conium  .        .        .    3j- 
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Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water  till 
dissolved,  then  incorporate  it  and  the  extract  of  conium  with  the 
syrup.    Dose,  a  tablespoonful. 

Syrup  of  Assafodtida. 

Bichard  Peltz,  while  a  student  of  the  Philadelphia  College  of  Phar- 
macy, proposed  the  following  formula,  which,  with  specimens  of  the 
syrup  prepared  by  it,  were  presented  to  the  college,  at  a  pharmaceu- 
tical meeting,  in  the  spring  of  1852.  The  object  is  to  furnish  a  pre- 
paration of  assafoetida,  free  from  alcoholic  stimulus,  and  yet  tolerably 
permanent.  Although  an  old  specimen  of  this  syrup  has  a  more  fetid 
odor  than  a  recent  one,  yet  the  change  takes  place  much  less  rapidly, 
and  to  a  less  extent,  than  in  the  case  of  the  milk  or  mixture  of  assa- 
foetida, for  which  it  may  be  substituted  by  the  physician  when  it  is 
not  convenient  to  prepare  the  former : — 

Take  of  Assafoetida       ....    One  ounce. 
Boiling  water  ....    One  pint. 
Sugar  ....    Two  pounds. 

Bub  th^  assafoetida  with  part  of  the  boiling  water,  till  a  uniform  paste 
is  made ;  then  gradually  add  the  rest  of  the  water,  strain,  and  add  the 
sugar,  applying  a  gentle  heat  to  dissolve  it.  Dose,  a  tablespoonful, 
containing  seven  grains  and  a  half  (15  grains  to  the  ounce)  of  assa- 
foetida. 

By  adding  one  part  of  tincture  of  assafoetida  to  four  parts  of  syrup, 
and  evaporating  off  the  alcohol,  a  good  substitute  for  the  foregoing 
may  be  prepared. 

Syrup  of  Lactucarium. 

This  elegant  sedative  remedy  I  have  found  very  satisfactory  when 
made  according  to  the  following  formula  of  T.  S.  Weigand : — 

R. — Lactucarium  in  coarse  powder  .  grs.  64. 

Carbonate  of  potassa  .        .        .  grs.  xxxii. 

Distilled  water  ....  Sufficient. 

Sugar 4  oz. 

Grind  the  lactucarium  with  carbonate  of  potassa,  and  continue  the 
trituration  till  the  two  are  thoroughly  mixed ;  add  suflBcient  water  to 
moisten  it  completely,  allow  it  to  stand  for  twelve  hours,  and  displace 
slowly  till  two  fluidounces  are  obtained ;  then  add  the  sugar:  dissolve 
with  a  gentle  heat.  Each  fluidrachm  of  this  syrup  contains  two  grains 
of  lactucarium. — Am.  Joum.  Pharm.^  vol.  xxv. 

Glyceroles. 

Glyceroles  are  preparations  in  which  glycerin  is  used  to  substitute 
sugar  wholly  or  chiefly,  in  the  preparation  of  remedies  for  internal 
use.  Glyceroles  used  externally  are  called  "Plasma,"  Liniments,  Lo- 
tions, &c.,  and  several  of  these  are  mentioned  among  the  topical 
remedies.    Of  those  used  internally  one  or  two  will  be  found  among 
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the  chemical  remedies.  The  special  uses  of  gljceria  in  Pharmacy  are, 
fiT%t^  as  a  solvent,  in  which  capacity  it  has  very  namerous  applications. 
Second^  as  an  antiseptic,  for  which  it  is  well  adapted.  Thirds  as  an 
emollient  in  irritable  and  inflammatory  conditions  of  the  mucous  sur- 
faces and  in  skin  diseases;  and /our^,  as  a  bland  nutritive  material  to 
substitute  oils  and  fats.  The  chief  objections  to  its  use  are  founded 
on  its  high  price,  and  the  fact  that  the  glyceroles  are  not  usually  as 
agreeable  in  taste  as  corresponding  syraps. 

The  solvent  power  of  glycerin  is,  in  general,  between  that  of  water 
and  alcohol,  and  generally  substances  may  be  said  to  be  more  soluble 
in  glycerin,  the  more  they  are  so  in  alcohol.  A  high  temperature 
greatly  increases  its  solvent  power.  The  following  statement  shows 
some  of  the  more  important  chemical  substances  freely  soluble  in 
glycerin :  Iodine,  iodides  of  potassium,  iron  and  sulphur,  sulphurets 
of  potassium  and  calcium,  biniodide  of  mercury,  corrosive  sublimatOi 
sulphate  of  quinine,  tannin,  salts  of  morphia,  veratria,  brucla,  atropia, 
tartar  emetic. 

Glycerole  of  Lactucarium.    {F.  Steams.) 

Take  of  Lactucarium  .  .  One  ounce. 

Diluted  alcohol. 

Boiling  water,  of  each  SuiBBcient. 

Glycerin        .         .  .  Twelve  fluidounoes. 

Citric  acid      .        .  .  Fifteen  grains. 

Orange-flower  water  .  Two  fluidounces. 

Reduce  the  lactucarium  to  a  moderately  fine  powder;  moisten  with 
one  fluidounce  of  diluted  alcohol  and  pack  into  a  small  displacer.  After 
macerating  twelve  hours,  pour  upon  it  gradually  diluted  alcohol  until 
the  filtrate  measures  sixteen  fluidounces,  or  until  it  passes  without 
taste.  Evaporate  this  on  a  water  bath  nearly  to  dryness,  then  boil 
this  residue  with  six  fluidounces  of  water;  pour  this  off  from  the  un- 
dissolved residue  into  a  filter  placed  over  a  bottle  containing  the 
glycerin ;  add  four  fluidounces  of  water  to  the  undissolved  residue, 
boil,  and  filter  into  the  first  portion.  Then  evaporate  the  whole  on  a 
water  bath  to  fourteen  fluidounces,  and  when  cool, add  the  orange-flower 
water  in  which  the  citric  acid  has  been  previously  dissolved.  Each 
fluidounce  represents  a  half  drachm  of  lactucarium.  Dose,  one  to 
three  teaspoonfuls. 

Mineral- Water  Syrups. 

These  are  used  for  flavoring  mineral  water,  and  in  the  manufacture 
of  pleasant  refrigerant  drinks.  Some  of  the  remarks  which  follow  are 
compiled  from  an  article  by  Ambrose  Smith,  in  the  American  Journal 
of  Pharmacy^  vol.  xxii.  p.  212,  and  are,  in  part,  the  result  of  my  own 
experience  in  regard  to  their  preparation  and  uses. 

As  some  of  the  subjects  have  already  been  introduced  among  the 
officinal  syrups,  the  remarks  which  follow  may  be  considered  as  sup- 
plementary, and  are  somewhat  more  in  detail. 
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Lemon  Syrup. 

This  is  DOW  almost  universally  made  from  citric  or  tartaric  acid,  oil 
of  lemon,  instead  of  lemon  juice.  Some  of  the  confectioners,  when 
they  are  overstocked  with  lemons,  make  them  into  syrup,  but  from 
the  use  of  fruit  that  has  partially  spoiled,  and  from  the  syrup  being 
made  in  such  large  quantities  at  once  as  to  become  more  or  less  altered 
by  keeping,  before  it  is  consumed,  the  article  thus  made  is  inferior  to 
that  made  from  acid  and  oil  of  lemon.  A  very  fine  flavoring  syrup 
may,  however,  be  made  by  using  fresh  lemons  and  making  the  syrup 
in  small  quantities,  with  the  proper  precaution  spoken  of  under  the 
general  head  of  Syrups. 

Citric  acid  is  preferable  to  tartaric  for  preparing  a  syrup.  When 
made  with  the  former  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syrup  made  with  either  acid,  when 
long  kept,  is  liable  to  throw  down  a  white  granular  deposit  of  grape 
sugar.  Its  flavor  changes  gradually  on  keeping  long,  even  when 
made  with  citric  acid.  This  is  probably  due  to  a  change  in  the  oil  of 
lemon,  by  which  the  syrup  acquires  a  terebinthinate  flavor.  This 
turpentine  taste  is  very  common  in  the  lemon  syrup  which  is  manu- 
factured and  sold  wholesale,  and  may  frequently  be  due  to  the  em- 
ployment of  old  or  impure  oil  of  lemon.  A  common  adulteration  of 
this  oil  is  the  admixture  of  recently  distilled  oil  of  turpentine  or 
camphene,  and  the  adulterated  oil  may  contain  a  considerable  portion 
of  it  without  its  being  perceptible  by  taste  or  odor  while  new,  but  as 
the  camphene  becomes  resinous,  the  turpentine  flavor  is  developed. 
But  even  pure  oil  of  lemon  degenerates  in  flavor  and  odor,  when  long 
kept;  therefore,  it  is  better  to  prepare  the  syrup  in  small  quantities, 
80  that  it  will  be  consumed  before  there  is  any  change  in  its  quality. 
The  following  formula  furnishes  a  pleasant  mineral- water  syrup,  which 
can  be  made  in  a  few  minutes : — 

Take  of  Oil  of  lemon     ....    wixv. 
Citric  acid         .        .        .        .    3x. 
Simple  syrup    ....    Cong.  j. 

Bub  the  oil  of  lemon  first  with  a  little  powdered  sugar,  and  after- 
wards with  a  portion  of  syrup,*  dissolve  the  citric  acid  in  an  ounce  or 
two  of  water,  and  mix  the  whole. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macerating 
the  outer  portion  of  lemon-peel  in  deodorized  alcohol,  allowing  this  to 
evaporate  spontaneously,  and,  when  it  is  nearly  all  dissipated,  adding 
it  to  sugar  to  be  incorporated  with  the  syrup,  or  triturating  with 
magnesia,  adding  water,  filtering,  and  making  a  syrup;  not  forgetting 
to  add  the  requisite  proportion  of  citric  acid. 

The  simple  syrup  may  be  made  in  the  proportion  of  six  commercial 
pounds  of  sugar  to  half  a  gallon  of  water.  This  recipe  directs  rather 
more  acid  than  the  officinal  syrupus  addi  cUrici.  Some  prefer  the  use 
of  a  little  tartaric  acid ;  citric  acid  Sj,  and  tartaric  acid  5ij}  is  a  good 
proportion  to  the  gallon.    A  few  fresh  lemon-peels  thrown  into  the 
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hot  syrup  is  a  good  substitute  for  the  oil  of  lemon,  though  giving  it 
a  slight  bitter  taste. 

Lemonade, 

Mix  Lemon  syrup        .        .        .    Qj. 

Water  (iced)         .        .        .    Cong,  ij,  or  q.  s. 
Stir  them  well  together. 

Orange  Syrup. 

Take  of  oranges,  the  fresh  fruit,  a  convenient  number,  grate  oflf  the 
yellow  outside  peel,  cut  the  oranges  and  express  the  juioe,  to  each 
quart  of  which  add 

Water 1  pint. 

Sugar 6  lbs.  com. 

Mix  the  sugar  with  the  grated  peel,  add  the  mixed  water  and  juice, 
and  apply  a  gentle  heat  till  it  is  dissolved,  then  strain. 

One  dozen  oranges  will  make  one  and  a  half  to  two  gallons  of 
syrup. 

The  flavor  is  more  delicate,  and  free  from  a  certain  "  musty"  taste 
that  the  juice  is  apt  to  acquire  if  the  acid  taste  is  supplied  by  the 
addition  of  a  small  portion  of  citric  acid,  say  forty-five  grains  to  each 
pint,  and  the  syrup  of  the  outer  rind  as  above. 

The  following  elegant  process  for  syrup  of  orange-peel  is  extracted 
from  the  Am.  Joum.  Pharm.^  vol.  xxvi.  p.  298. 

Take  of  Peel  of  sweet  oranges,  recently  dried      .  2  ounces. 

Carbonate  of  magnesia    .        .        .        .  ^  ounce. 

Sugar,  in  powder 2|  pounds. 

Deodorized  alcohol, 

Water,  of  each SuiBBcient. 

Reduce  the  orange-peel  to  coarse  powder,  put  it  in  a  small  glass 
percolator,  and  pour  deodorized  (Atwood's)  alcohol  slowly  on  it  till 
six  fluidounces  of  tincture  have  passed;  evaporate  this  spontaneously 
to  two  fluidounces ;  triturate  this  with  the  carbonate  of  magnesia ;  an 
ounce  of  sugar  and  half  a  pint  of  water  gradually  added ;  pour  this 
on  a  filter,  and  when  it  ceases  to  pass,  add  water  till  a  pint  of  filtrate 
is  obtained ;  to  this  add  the  sugar,  dissolve  with  a  gentle  heat,  and 
strain  if  necessary. 

If  a  pure  and  fresh  article  of  oil  of  orange  can  be  obtained,  the 
syrup  may  be  made  by  the  following  formula: — 

Take  of  Syrup     ' Oij. 

Oil  of  orange ^y. 

Tartaric  acid 3j'  Mix. 
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Oinger  Syrup. 

The  formula  of  the  Pharmacopoeia  makes  a  syrup  of  about  the  proper 
strength  for  use  with  mineral  water.  It  is  usually  made  in  considera- 
ble quantities,  and  it  will  be  found  most  convenient  to  prepare  the 
simple  syrup  somewhat  more  dilute  than  the  officinal,  and,  while  it  is 
hot,  to  pour  on  the  surface  the  tincture  of  ginger,  allowing  the  alcohol 
to  evaporate  before  mixing  with  the  syrup.  If  the  tincture  is  mixed 
directly,  the  syrup  will  be  cloudy.  On  the  other  hand,  if  it  is  allowed 
to  remain  too  long  on  the  surface  of  the  hot  syrup  before  mixing,  the 
resin  separates  in  globules,  which  cannot  afterwards  be  thoroughly 
diffused  through  the  syrup.  The  tincture  should  be  allowed  to  evapo- 
rmte  from  the  surface  of  the  syrup  until  the  vapor  ceases  to  ignite  on 
the  approach  of  flame,  then  mixed  immediately.  The  method  of 
making  ginger  syrup,  prescribed  in  the  Pharmacopoeia,  is  to  pour  the 
tincture  on  to  the  sugar,  which  is  to  be  exposed  to  the  air  until  the 
spirit  has  evaporated,  and  then  made  into  syrup.  This  plan  is  more 
operose,  however,  and  does  not  answer  better  than  the  one  indicated 
above.  The  introduction  of  the  whites  of  two  or  three  eggs,  before 
boiling  and  straining,  makes  the  syrup  much  clearer.  Some  druggists 
prefer  to  boil  ginger  in  water,  which  extracts  a  large  amount  of 
starchy  matter,  and  makes  a  richer  and  more  frothy  mineral-water 
syrup.    The  following  is  the  recipe : — 

Take  of  Ginger,  bruised 8  ounces. 

Water 2  pints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar     ' 4  lbs.  com. 

Continue  the  heat  until  it  is  dissolved. 

Capsicum  Syrup, 

Take  of  Simple  syrup Oij. 

Tincture  of  capsicum    ....     f3j. 
Proceed  as  for  ginger  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral 
water,  in  intensely  hot  and  debilitating  weather,  when  the  relaxed 
condition  of  the  digestive  organs  seems  to  contraindicate  the  use  of 
cold  drinks. 

Sarsaparilla  Syrup  for  Mineral  Water. 

As  this  syrup  is  intended  for  making  a  uleasant  beverage,  it  is  made 
much  weaker  of  sarsaparilla  than  the  4biq^und  syrup  of  the  Phar- 
macopoeia,  and  the  senna,  guaiac,  &c.,  whi(^  ehter  into  the  composition 
of  the  latter,  are  very  properly  omitted. 
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The  following  is  the  formula  of  Ambrose  Smith : —    . 

Take  of  Sarsaparilla,  finely  bruised, 

Liquorice  root      do.  each        .        .    2  lbs.  (com.) 

Sugar 80  lbs.  (com.) 

Oil  of  anise,  wintergreen,  and  sassafras, 

of  each 40  drops. 

Oil  of  cinnamon 6  drops. 

Water q.  s. 

Digest  "^he  roots  12  hours,  with  2  gallons  of  warm  water,  then  put 
into  a  displacer  and  displace,  adding  sufficient  water  until  2  gallons  of 
infusion  are  obtained.  In  this  dissolve  the  sugar  with  the  aid  of  heat, 
and  to  the  syrup  when  cooled  add  the  oils,  previously  rubbed  up  with 
a  little  sugar. 

The  following  formula  is  employed  by  some  of  the  druggists  of  this 
city  :— 

Take  of  Sarsaparilla,  liquorice  root,  each      .        .    1  lb. 


Cinnamon,  sassafras,  each. 
Cloves,  anise,  coriander,  each 
Bed  Saunders,  cochineal,  each 
Alcohol   .... 
Water      .... 


6  oz. 
2  oz. 
IJoz. 
2  pints. 
2  gallons. 

Digest  the  above  for  4  days,  strain,  and  make  a  syrup  with  27  lbs. 
(com.)  sugar.  It  is  also  frequently  made  by  diluting  the  compound 
syrup  with  twice  its  measure  of  simple  syrup,  and  adding  the  essential 
oils.  The  fluid  extract  of  sarsaparilla,  if  mezereon  enters  into  its 
composition,  does  not  answer,  as  the  persistent  acrimony  of  this  bark 
is  so  perceptible  even  in  the  diluted  syrup  as  to  make  it  unpalatable. 

The  following  is  our  own  formula: — 

Take  of  Simple  syrup Oij. 

Comp.  syrup  of  sarsap f  3ij. 

Caramel f3yj. 

Oil  of  gaultheria,  and 

Oil  of  sassafras,  of  each        .        .         .        .  3  drops. 
Mix  by  shaking  up  in  a  bottle. 

Orgeat  Syrup. 

This  corresponds  with  the  officinal  syrupus  amygdalae  (see  p.  227), 
with  the  addition  of  some  more  decided  flavoring  substance,  as  orange- 
flower  water,  bitter  almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  prepared,  as  requiring  less 
time  and  trouble  in  its  preparation: — 

Take  of  Cream  syrup, 

Vtinilla  syrup,  each      .        .         .        .         .1  pint. 
Oil  of  bitter  almonds gtt.  iv. 

Mix  well  together,  observing  not  to  make  more  than  sufficient  for 
one  day's  sales. 
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Fruit  Syrups. 

To  make  one  gallon  of  strawberry,  raspberry,  or  blackberry  syrup : — 

Take  of  the  fresh  fruit 4  quarts. 

Water Sufficient. 

Sugar  (refined) 8  lbs.  com. 

Express  the  juice  and  strain,  then  add  water,  till  it  measures  four 
pints,  dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the 
Doiling  point,  and  strain.  If  it  is  to  be  kept  till  the  following  season, 
it  sbouda  be  poured  while  hot  into  dry  bottles,  filled  to  the  neck,  and 

urely  corked. 

Fig.  170  represents  the  straining  bag;  and  Figs.  171  and  172  the 


Fig.  170. 


Fig.  172. 


apparatus  for  straining  and  expressing,  by  means  of  a  square  piece  of 
flannel  or  muslin. 

Strawberry  syrup  is  made  by  first  inclosing  the  ripe  fruit  in  a  strong 
bag — coarse  linen  is  well  adapted  to  the  purpose — then  apply  a  gradual 
pressure  by  means  of  a  screw  or  lever  press,  if  the  quantity  operated 
upon  is  large;  for  small  quantities  it  may  be  pressed  sufficiently  by 
hand.  The  juice  is  now  diluted,  if  necessary,  mixed  with  sugar,  and 
transferred  to  a  kettle,  in  which  it  is  heated  to  the  boiling  point,  and 
then  strained  while  hot. 

Another  way  to  prepare  this  syrup,  where  a  fine  and  very  delicate 
flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers  interspersed 
with  powdered  sugar,  one  and  three-quarter  pounds  of  sugar  to  a  pound 
of  the  picked  berries  for  twenty-four  hours,  in  a  cellar,  and  then  throw 
them  on  a  sieve  or  perforated  capsule  for  the  syrup  to  drain  off.  This 
juice  is  to  be  put  into  a  bottle,  loosely  corked,  set  into  a  vessel  of  water, 
and  heated  to  the  boiling  point;  after  which  it  is  to  be  tightly  sealed 
and  laid  away  in  a  cool  place. 

Jtaspberry  Syrup  is  made  by  the  same  process;  the  juice  is  richer 
in  pectin  and  more  liable  to  glutinize  than  the  foregoing,  so  that  it 
bears  a  larger  dilution;  it  improves  the  flavor  of  this  syrup  to  use  a 
small  proportion  of  pie-cherries,  or  currants — say  a  pound  to  four 
quarts  of  the  raspberries. 
16 
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With  the  object  of  removing  pectin  from  the  juice  of  raspberries 
and  other  fruits,  the  Prussian  Pharmacopoeia  directs  the  production  of 
incipient  fermentation.  The  following  is  the  recipe  for  cherry  syrup, 
which  is  the  type  of  the  class : — 

Take  of  fresh  sour  cherries  a  convenient  quantity,  bruise  them  with 
the  stones  and  let  them  stand  for  3  days,  then  express  the  juice  and 
set  aside  until,  after  fermentation,  it  has  become  clear.  To  20  ounces 
(weight)  of  this  filtered  juice  add  of  sugar  36  ounces,  and  make  into 
a  syrup  by  raising  to  the  boiling  point. 

The  raspberry  (and  other  fruit)  juice,  as  it  is  frequently  imported 
into  this  country  from  France  and  Germany,  is,  or  ought  to  be,  the 
juice  prepared  in  the  above  way ;  it  is  devoid  of  the  mucilaginous 
principles  (pectin,  &c.),  contains  a  small  quantity  of  alcohol,  and  keeps 
well  in  sealed  bottles;  exposed  to  the  air,  of  course  it  undergoes 
acetous  fermentation. 

Blackberry  syrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  proportion 
of  French  brandy,  say  f  Sj  to  Oj  of  syrup.  The  proportions  for  these 
three  syrups  are  the  same,  and,  as  they  yield  variable  quantities  of 
juice,  the  degree  of  dilution  may  be  so  regulated  as  that  every  quart  of 
the  fruit  will  yield  a  quart  of  syrup. 

Blackberry  brandy  contains  a  much  larger  proportion  of  brandy  and 
less  sugar,  with  some  infusion  of  aromatics,  as  cinnamon  and  cloves. 
The  following  recipe  was  furnished  me  by  Dr.  P.  B.  Goddard: — 

Aromatic  Blackberry  Syrup. 

Take  of  Blackberry  juice  . 

Sugar  . 

Nutmegs,  grated  . 

\Cinnamon,  bruised 

Cloves  . 

Allspice 

Brandy 
Mix  and  make  into  a  syrup. 

The  astringent  properties  of  blackberry  juice  adapt  it  particularly, 
in  combination  with  carminatives,  to  the  treatment  of  bowel  com- 
plaints. 

Raspberry  Vinegar. 

Take  of  Easpberry  syrup Oij. 

Acetic  acid ties. 

Mix  them. 

Added  to  iced  water  according  to  taste,  this  is  one  of  the  most  de- 
lightful of  refrigerant  drinks. 

The  following  formula,  though  not  recommended  as  a  substitute  for 
the  true  fruit  syrup,  will  be  found  a  tolerable  approximation  to  it : — 


>                     •                     1 

.     Oij. 

.                      . 

.    ibj. 

•                     • 

.    No. 

▼J- 

.                      • 

.    Sss. 

1                   .                   1 

-    3ij. 

•                   • 

.    5ij. 

.                   « 

•    Qj. 
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Artificial  Syrup  of  Raspberry, 

Take  of  Orris  root  (selected) 1  oz. 

Cochineal 2  dr. 

Tartaric  acid 2  dr. 

Water 1  quart. 

Powder  the  orris  root  coarsely  together  with  the  cochineal,  infuse 
in  the  water  with  the  acid  for  twenty-four  hours ;  strain,  and  add  four 
poands  of  sugar;  raise  to  the  boiling  point  and  again  strain. 

Pineapple  Syrup, 

Take  of  the  fruit  a  convenient  number,  pare  theni  and  mash  them, 
without  slicing,  in  a  marble  or  porcelain  mortar,  express  the  juice, 
and  take  for  each  quart — 

Water 1  pint. 

Sugar 6  lbs.  com. 

The  water  and  sugar  may  be  placed  on  the  fire  and  heated  to  near 
the  boiling  point  before  adding  the  juice,  after  which,  continue  the 
heat  till  the  syrup  boils,  then  remove  from  the  fire,  skim,  and  strain. 
Preserve  this  as  the  foregoing. 

Vanilla  Syrup. 

Take  of  Vanilla       ..*....    6  drachms. 

Boiling  water 4J  pints. 

Sugar 8  lbs.  com. 

Beduce  the  vanilla  to  fine  powder  by  trituration  with  a  portion  of 
sugar,  boil  this  with  water  two  hours  in  a  covered  vessel;  then  strain. 

Coffee  Syrup. 

Take  of  Boasted  coffee 4  oz. 

Boiling  water 2  pints. 

Sugar 4  lbs.  com. 

Digest  the  coflFee  in  coarse  powder  in  the  boiling  water,  in  a  covered 
vessd,  filter,  or  clarify  with  white  of  egg,  strain,  and  add  the  sugar. 

Wild  Cherry  Syrup  is  a  popular  and  wholesome  flavor  for  mineral 
water;  the  officinal  article  can  hardly  be  improved  upon. 

Cream  Syrups. 
•  • 

These  are  mixtures  of  highly  flavored  syrjiips  with  fresh  cream. 
Thev  must  be  made  fresh  every  few  days,  and  may  contain  equal  parts 
of  their  ingredients,  or,  preferably,  two  parts  of  the  flavored  syrup  to 
one  of  cream. 

Some  pharmaceutists  prefer  to  make  syrup  of  cream,  and  to  flavor 
this  by  tne  addition  of  strong  fruit  and  other  syrups  in  the  glass  on 
drawing  the  mineral  water. 
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Simple  Syrup  of  Cream. 

Take  of  Fresh  cream 1  pint. 

Powdered  sugar 1  lb.  com. 

Mix  and  shake  well  together.  To  be  kept  in  bottles  not  exceeding 
a  pint.  The  formula  of  A.  B.  Taylor  directs  equal  parts  of  cream 
and  milk  with  the  same  proportion  of  sugar.  That  of  O.  S.  Hubbell 
directs  fourteen  pounds  of  sugar  to  each  gallon  of  cream. 

Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored 
syrups.     The  following  is  a  good  mixture 

Take  of  Simple  syrup  of  cream 

Vanilla  syrup  . 

Pineapple  syrup 

Lemon  syrup    . 
Mix. 


1  part. 
8  parts. 
1  part. 
1  part. 


Hubbell's  formula  directs  the  addition  of  sherry  wine,  against 
which  objections  might  be  urged  as  tending  to  promote  a  taste  for 
alcoholic  stimulants.  A  great  variety  of  fancy  names  are  given  to 
these  combinations  of  cream  syrup  with  alcoholic  and  other  flavoring 
ingredients. 

Factitious  Cream  Syrup. 

Take  01.  Amygd.  Dulcis  (recent)  ....  f  3iij. 

Pulv.  Acacias 3ij. 

Aqua Six. 

M.  ft. 

Emulsio  et  adde, 

Sacchari  albi Jbj. 

Albumen  Ovi No.  ij. 

Dissolve  the  sugar  by  a  gentle  heat,  and  strain ;  fill  small  bottles 
and  keep  in  cool  places,  well  corked.  This  preparation  will  keep  for 
a  long  time.  For  use,  mix  one  part  with  eight  of  any  of  the  ordinary 
syrups,  or  add  about  a  drachm  to  every  glass.  It  forms  an  imitation 
of  orgeat  by  mixing  two  drachms  or  more  with  two  ounces  of  simple 
syrup,  and  flavoring  with  bitter  almond  and  orange-flower  water. 
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OP    PULPS,  CONSERVES,  CONFECTIONS,   ELECTUARIES,   PASTES, 

LOZENGES,  AND  CANDIES. 

Preparations  having  pectin,  the  sugar  of  fruits,  as  their  basis,  or 
containing  medicinal  substances  suspended  in  a  semisolid  form  by 
the  aid  of  honey  and  syrup,  are  variously  termed  as  above.  The  first 
class  to  be  taken  up,  as  named  in  the  Pharmacopoeia^  is  the  following  :-* 
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,      PULP^,   U.  S.  P. 

Prani  polpa      ....  10  parts  =  12  of  the  frnit ;  softened  bj  steam  and  pressed 

through  a  sieve. 
Tanuuindi  pulpa  ...     7  parts  ^  12  of  the  fruit ;   digested  with  water,  strained, 

and  evaporated. 
Ca88i»  fistols  pulpa  .     .      5  parts  =  12  of  the  fruit ;  digested  with  water,  strained , 

and  evaporated. 

In  straining  these,  the  chief  object  is  to  remove  the  seeds,  skin,  and 
stringy  portions,  and,  in  the  case  of  cassia  fistula,  the  fragments  of 
pods,  and  to  obtain  a  smooth,  soft  mass,  which,  in  small  quantities,  is 
agreeable,  and,  in  the  case  of  tamarind  pulp,  is  pleasantly  acid.  These 
are  rarely  prepared,  except  by  the  manufacturers  of  confection  of 
senna,  some  of  whom  use  them  in  the  fabrication  of  that  article. 

CONFECTIONES,   U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  are  nearly  alike  in 
their  properties,  but  quite  unlike  in  their  mode  of  preparation. 

1st  Class. — Conserves. 

Confeotio  Ross  (by  an  unofficinal  process),  1  part  to  3  sugar. 
*'  Aurantii  corticis,  U,  S.jl  part  (grated)  to  3  sugar. 
**        Amjgdals  (Lond,  PA.),  sweet  almonds,  gum,  and  sugar. 

By  beating  with  powdered  sugar  a  fresh,  moist  substance,  as  un- 
dried  rose  petals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil, 
and  naturally  moist,  like  the  almond  (which  should  be  previously 
blanched),  we  obtain  a  true  conserve.  The  trituration  should  be  con- 
tinued till  a  smooth  and  uniform  firm  paste  is  produced,  which  will 
generally  be  permanent  if  kept  in  a  well-covered  vessel,  except  in 
the  instance  of  the  almond,  which  will  generally  be  rendered  unfit  for 
use  by  long  keeping,  and  hence  the  confection  has  been  omitted  in 
the  recent  edition  of  the  U,  S.  Pharmacopceia. 

Qm/ection  of  rose  is  more  frequently  made,  according  to  my  observa- 
tion^ by  the  above  process,  with  the  common  hundred-leaved  and 
damask  rose  petals,  than  by  that  of  the  Pharmacopceia^  in  which  the 
powdered  red-rose  petals  are  directed  to  be  made  into  an  electuary ; 
so  that  Confectio  Bosse,  as  usually  met  with,  is  not  decidedly  astrin- 
gent. 

Confection  of  orange-peel  is  made  chiefly  from  the  rind  of  the  com- 
mon sweet  orange,  so  abundant  in  our  market,  and  not  from  bitter 
orange-peel,  as  sometimes  supposed  by  physicians. 

Confection  of  almonds  is  made  from  the  blanched  almonds,  triturated 
through  a  fine  sieve,  and  thoroughly  incorporated  with  the  gum  and 
sugar,  thus  forming  the  whole  into  a  mass.  It  furnishes  a  ready  mode 
of  forming  almond  mixtures. 

2d  Class. — Electuaries. 

Confectio  Ro8»,  U.  S.  P.    Powd.  rose  2  p.,  sugar  15  p.,  honey  3  p.,  rose  water  4  p. 
Confectio  Aromatioa.    Arom.  powd.  5^,  saJSron  ^,  sjr.  orange-peel  6,  honej  2. 
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Confectio  Opii  (1  gr.  in  36).    Opium  powd.  4^,  aromat.  powd.  48,  honey  112. 

Confectio  SennsB.  P.  senna  and  coriander,  added  to  a  syrup  of  liquorice-root  and 
figs,  to  be  triturated  with  equal  parts  of  pulps  of  prunes,  tamarinds,  and  purg- 
ing cassia. 

All  of  this  division  of  confections  are  made  from  dried  and  pow- 
dered materials,  incorporated  mechanically  with  a  saccharine  solution 
into  mass. 

Ckmfection  of  rose  is  used  as  a  vehicle  in  the  preparation  of  pills, 
which  is  almost  its  only  use. 

Aromatic  confection  and  confection  of  opium  are  somewhat  used  as 
vehicles;  the  latter  is  prescribed  in  old  recipes, and  sometimes  in  pre- 
scriptions, as  Theriaca  Andronica.  It  enters  into  the  composition  of  a 
celebrated  fever  and  ague  mixture  introduced  among  extemporaneous 
preparations. 

Confection  of  senna  is  a  fine  laxative,  and,  when  properly  prepared, 
is  one  of  the  most  agreeable  remedies  of  its  class.  If  given  in  large 
enough  quantities  to  purge  actively,  it  is  liable  to  disagree  with  the 
stomach  when  there  is  a  want  of  tone  in  that  organ,  and  to  become 
distasteful  to  the  patient.  It  constitutes  the  basis  of  the  next  prepa- 
ration to  be  noticed. 

Hcemorrhoid  Electuary, 

The  following  recipe  has  been  in  use  for  many  years  as  a  remedy 
for  piles,  and,  from  the  numerous  cases  in  which  it  has  afforded  relief, 
is  believed  worthy  a  place  among  our  unofficinal  formulae : — 

Take  of  Supertartrate  of  potassa, 
Powdered  jalap, 

Powdered  nitrate  of  potassa,  of  each  half  an  ounce. 
Confection  of  senna        .        .        .an  ounce. 

Make  an  electuary  with  syrup  of  ginger. 

DosB,  a  piece  the  size  of  a  marble  three  times  a  day. 

Confection  of  Black  Pepper  {Confectio  Piperis,  Ph.  L,). —  Ward^s  Paste. 

The  following  is  the  recipe  from  the  London  Pharmacopoeia  for  this 
celebrated  preparation,  which  is  not  unfrequently  prescribed  for  piles; 
it  is  said  to  require  to  be  used  continuously  for  some  months  to  realize 
good  results: — 

Take  of  Black  pepper.  Reduced. 

Elecampane,  each    .         .  .     1  pound  Sj. 

Fennel  (seeds)  .        .  .8  pounds  Siij. 

Honey, 

Sugar,  each     ...  .2  pounds  3ij. 

Eub  the  dry  ingredients  together  into  a  very  fine  powder,  and  keep 
them  in  a  covered  vessel ;  but,  whenever  the  confection  is  to  be  usea, 
add  the  j^wder  gradually  to  the  honey,  and  beat  them  until  thoroughly 
incorporated.    DosB,  3j  to  3ijj  three  times  a  day. 
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Pastes. 

Medicines  having  sugar  and  gum  for  their  basis,  of  a  firm  yet  flexi- 
ble consistence,  intermediate  between  confections  and  lozenges,  are 
called  Pastes.  These  are  usually  sold  in  sheets,  or  in  small  squares, 
each  of  which  is  of  suitable  size  to  be  taken  at  one  time  into  the 
mouth,  and  covered  with  powdered  sugar,  or,  in  the  case  of  jujube 
paste,  with  oil,  to  prevent  their  adhering  together. 

The  object  proposed  in  their  preparation  is  the  production  of  an 
agreeable  demulcent  and  expectorant  form  of  medicine;  as  their 
pleasant  qualities  are  to  a  great  extent  lost  by  age,  they  should  be 
freshly  prepared. 

The  transparent  kinds  are  allowed  to  cool  and  harden  spontane- 
oasly,  while  the  opaque  varieties  are  stirred  and  beaten  as  they  cool. 
A  few  recipes  for  pastes  are  appended: — 

Jyjube  Paste.    {Transparent  ,Gum  Paste,) 

Take  of  Gum  Arabic         ....    6  ounces. 

Water 8  fluidounces. 

Braise  the  gum,  and  make  it  into  a  clear  mucilage,  which  may  be  con- 
veniently done  by  inclosing  it  in  a  bag  of  coarse  gauze  suspended 
near  the  top  of  a  vessel  of  cold  water;  introduce  the  mucilage  into  an 
evaporating  dish,  and  add — 

Syrup 7  ounces  (by  weight). 

Evaporate  to  a  very  thick  consistence,  adding,  towards  the  last — 
Orange-flower  water     .        .        .2  fluidrachms. 

Let  it  cool,  remove  the  crust  which  will  have  formed  on  the  surface, 
and  run  the  paste  into  shallow  tin  pans,  which  lay  away  in  a  warm 
place  to  dry.  In  order  to  turn  out  the  paste,  some  are  in  the  habit  of 
slightly  greasing  the  cans;  but,  this  oil  sometimes  becoming  rancid 
and  giving  unpleasant  properties  to  the  paste,  it  is  suggested  by  Dor- 
vanlt  to  make  use  of  tin  pans  prepared  by  spreading  with  a  rag  a 
globule  of  mercury  over  the  whole  inside  surface,  and  then  wiping  it 
well.  The  moulds  need  to  be  gone  over  with  the  mercury  only  once 
in  eight  or  ten  times.  The  French  Codex  directs  the  addition  of  a 
decoction  of  jujube;  but  this,  which  was  the  original  practice,  and 
gave  name  to  the  preparation,  is  now  generally  abandoned.  The  use 
of  orange-flower  water  is  generally  substituted  in  this  country  by  oil 
of  lemon  or  rose,  and,  where  the  latter  is  used,  a  red  color  is  imparted 
to  the  paste  for  the  sake  of  distinction.    Other  flavors  may  be  used. 

Marshmallow  Paste.     Opaque  Gum  Paste.    Pate  de  Guimauve. 

Take  of  Gum  Arabic  (white). 

Sugar,  of  each Bbj. 

Water Sufficient. 

Orange- flower  water         ....  fSiij. 

White  of  eggs No.  x. 

Bruise  the  gum,  dissolve  it  in  the  water,  and  strain;  put  the  gummy 
solution  upon  the  fire  in  a  deep,  wide  pan,  add  the  sugar,  stirring  con- 
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tinually  until  it  has  the  consistence  of  thick  honey,  carefully  regulating 
the  temperature.  Then  beat  the  eggs  to  a  froth,  add  them  and  the 
orange-flower  water  gradually  to  the  paste,  which  must  be  constantly 
stirred;  continue  to  beat  the  paste  until,  in  applying  it  with  the 
spatula  upon  the  back  of  the  hand,  it  does  not  adhere  to  it,  then  run 
it  out  upon  a  slab,  or  into  pans  covered  with  starch. 

Formerly  this  contained  marshmallow;  now  it  is,  properly  speak- 
ing, only  an  opaque  paste  of  gum. 

The  Iceland  moss  paste^  so  extensively  advertised  of  latter  years,  may 
be  closely  imitated  by  this  process,  slightly  varying  the  flavor.  The 
asserted  presence  of  Iceland  moss  in  it  improves  it  only  in  name. 

Carrageen  Paste.     (Mouchon.) 

Take  of  Carrageen 5j. 

Water Ovj. 

Boil  the  carrageen  (previoifsly  soaked)  first  in  four  pints,  and  then  in 
the  remainder  of  the  water,  and  mix  the  liquids;  to  this  add — 

Pure  gum  Arabic, 

Sugar,  of  each    ....    8  ounces. 

Strain,  evaporate  to  a  very  thick  consistence,  cool  it,  and  separate  any 
crust,  and  run  it  out  into  pans  or  on  a  slab. 

Iceland  Moss  Paste.    {French  Codex) 

Take  of  Iceland  moss        ....  Sij. 

Gum  Arabic         ....  Sx. 

Sugar 3viij. 

Water Sufficient. 

Wash  the  Iceland  moss  in  boiling  water,  and,  having  rejected  this 
water,  boil  it  in  an  additional  portion  of  water  during  an  hour.  Ex- 
press and  strain,  add  the  gum  and  sugar,  and  evaporate  till  a  drop 
does  not  adhere  to  the  back  of  the  hand ;  then  cool  it  on  a  marble 
slab. 

Trochisci. — Lozenges. 

The  manufacture  of  lozenges,  as  of  confections,  and  of  some  syrups, 
pertains  to  the  confectioner,  in  common  with  the  pharmaceutist,  and  is 
principally  confined  to  the  former;  yet  the  obvious  eligibility  of  this 
form  of  preparation,  for  certain  expectorant  and  other  medicines,  par- 
ticularly for  children,  makes  a  knowledge  of  them  desirable  both  to 
the  physician  and  pharmaceutist. 

The  process  for  preparing  them  is  quite  simple,  and  so  well  adapted 
to  all  insoluble,  tasteless,  and  agreeable  medicines,  that  we  may  with 
propriety  resort  to  it  for  ordinary  purposes  in  prescribing. 

The  author  has  repeatedly  made  up  medicines  in  this  form  extem- 
poraneously by  physician's  prescription,  and  with  considerable  advan- 
tage, as  cdmpared  with  the  usual  pharmaceutical  forms. 
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The  lozenges  to  be  described  are  of  two  classes: — 

Fint  Okas. — Those  which  consist  of  white  sugar  combined  with  a 
medicinal  substance,  and  made  up  by  the  additioo  of  mucilage.  The 
dry  ingredients  are  first  to  be  thoroughly  reduced  to  powder  and  mixed 
together ;  then  beaten  iu  a  suitable  mortar,  wiih  sufficient  mucilage 
of  tragacanth  or  gum  Arabic  to  form  a  tenacious  and  tolerably  firm 
maBS;  this  mass,  being  dusted  with  a  little  powdered  sugar  (not  starch, 
wbicn  is  sometimes  used),  is  to  be  rolled  out  upon  a  suitable  board,  or 
marble  slab,  to  the  required  thickness,  previously  ascertained;  and 
then,  with  a  small  punch,  either  round,  oval,  stellate,  or  cordate  to auit 
the  taste  of  the  maker,  cut  out  singly,  and  laid  away  to  dry  on  a  suit- 
able tray  or  sieve 

Fig.  173  represents  a  simple  apparatus  used  for  rolling  and  cutting 
this  description  of  lozenges;  the  rolling-board  is  adjusted  as  follows: 
Having  a  punch  of  a  certain 

diameter,  a  small  portion  of  "s- 1'3. 

the  mass  is  rolled  and  cut  out, 
and  its  weight  ascertained ; 
if  it  be  too  heavy,  the  cake  is 
rolled  thinner,  and  so  on 
outil  adjusted  to  the  required 
weight ;  a  strip  is  now  tacked 
on  to  each  side  of  the  board, 
within  the  range  of  the  roller, 
and  corresponding  in  thick* 
ness  with  the  cake,  so  that 

the  roller,  when  paaaed  over,       j,^.^  ^„„  „^       j,  ^„^  ^^^   ^         _ 
will    reduce    the   medicated 

mass  to  the  right  point.  A  board  arranged  in  this  way  should  be 
kept  for  each  kind  of  lozenges,  as  the  weight  of  different  materials 
varies,  and,  in  adjusting  it,  a  small  allowance  must  be  made  for  the 
moisture  present  in  the  soft  mass,  which  increases  its  bulk.  In  divid- 
ing a  mass  extemporaneously,  it  is  convenient  to  roll  the  whole  out 
into  a  square  or  oblong  cake  of  suitable  size,  and  then,  with  a  spatula, 
divide  it  equally  into  a  definite  number  of  square  masses. 

Some  manufacturera  have,  independently  of  their  cutting  punches, 
a  stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  card  of 
the  manufacturer,  which  they  impress  upon  each  lozenge ;  for  white 
lozenges,  the  punch  is  sometimes  dipped  in  an  infusion  of  cochineal. 
The  cutting  punches  are  sometimes  so  made  as  to  combine  cutting 
and  marking  ia  one  operation. 

In  order  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the 
cutting  punch  frequently  by  steeping  it  for  a  moment  in  water,  then 
wiping  it  dry. 

In  lozenges  made  of  vegetable  powders,  as,  for  instance,  those  of 
ipecacuanha,  the  ase  of  thick  mucilage  is  advised  to  prevent  the  ex- 
tractive matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  always  made  of  gum  tragacanth,  but 
some  pharmaceutists  prefer  that  of  gum  Arabic,  as  giving  them  a  more 
translucent  appearance ;  white  of  egg  is  recommended  for  the  same 
purpose. 
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The  quantity  of  mucilage  necessary  to  thicken  substances  varies 
somewhat ;  it  is  greater  for  lozenges  which  contain  dry  powders  than 
for  those  made  of  extractive  substances.  It  may  be  remarked  that 
lozenges  containing  a  large  proportion  of  mucilage  become  very  hard 
by  time. 

Mucilages  are  sometimes  made  with  simple  water,  and  sometimes 
with  aromatic  waters,  or  the  latter  are  replaced  by  essential  oils  added 
directly  to  the  mass,  or  to  the  dry  powders. 

M.  Garot  mentions  a  German  method  which  confectioners  sometimes 
make  use  of  to  aromatize  lozenges  extemporaneously  after  their  de- 
siccation. It  consists  in  dissolving  a  volatile  oil  in  ether,  and  pouring 
this  solution  upon  the  lozenges  contained  in  a  bottle  with  a  large 
mouth,  shaking  them  well,  then  pouring  the  lozenges  upon  a  sieve, 
and  instantly  placing  them  in  a  stove  to  dispel  the  ether.  This 
method  is  very  convenient,  as  it  permits  the  preparation  of  a  large 
quantity  of  inodorous  lozenges,  which  may  be  flavored  as  they  are 
needed. 

Second  Glass. — This  embraces  those  which  consist  of  adhesive,  sac- 
charine, and  mucilaginous  materials,  softened  by  water  and  beaten  into 
a  mass  with  flavoring  and  medicinal  ingredients,  and  then  rolled  into 
lozenges,  generally  of  a  different  shape  from  the  others. 

Although  there  are  an  immense  number  of  lozenges  in  use,  the 
following  syllabus  embraces  all  those  recognized  in  the  Pharmaco- 
poeia : — 

Trochisci,  U.  S.  P. 

Class  I. — Each  hzetige  weighing  10  gfains. 


Officinal  Name. 

Proportion. 

Adjavanta. 

Med.  Prop. 

Trochisci  crets     .     . 
"        magnesiffi . 
"        sod;e  bi-carb. 
"        ipecac. 
"        menthffi  pip. 

3^  grs.  in  each 

Powdered  natmeg 
Arrowroot 

■ 

Antacldf  astringent. 
Antacid  and  laxatlre. 
Antacid. 
Expectorant. 
Carminatiye. 

Trochisci  glycyrrhixae  et  opii 


Class  II. — Each  lozenge  weighing  6  grains, 

f   Opium,  1  gr.  in  10  lozenges  1 

•I    Sugar,  liquorice,  gum    Arabic,    > 
(       and  oil  of  anise  J 


Sedative. 
Expectorant. 


Before  describing  the  preparation  of  the  only  officinal  lozenge  of 
the  second  class,  it  will  be  proper  to  introduce  to  view  the  following 
unofficinal  lozenges  of  my  own  invention: — 

Iron  Lozenges.     {Trochisci  Ferri  Carbonatis.) 

I  have  prepared  these  for  several  years,  and,  without  the  stimulus 
of  newspaper  puffing,  or  the  employment  of  any  unprofessional  means, 
they  have  grown  into  general  favor  and  enjoy  a  wide-spread  reputa- 
tion both  in  and  out  of  the  profession,  furnishing  an  answer  to  those 
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who  assert  the  necessity  of  illegitimate  Bids  to  the  successful  introduc- 
tion of  a  popular  remedy.    The  following  is  the  formula: — 

Take  of  Subcarbonate  of  iron         ...  5  ounces. 

Vanilla 1  drachm. 

Sugar 15  ounces. 

Mucilage  of  tragacanth      .        .        .  q.  s. 

Triturate  the  yanilla  with  a  portion  of  the  sugar  into  a  uniform 
powder ;  mix  this  with  the  remainder  of  the  sugar,  in  powder,  and 
the  carbonate  of  iron,  then  beat  the  whole  into  a  mass  with  the  muci- 
lage, and  divide  into  round  lozenges,  each  weighing  twenty  grains. 

Each  lozenge  contains  five  grains  of  subcarbonate  of  iron,  the  usual 
dose  for  a  child ;  an  adult  might  take  two  or  three  for  a  dose  three 
times  a  day.  They  have  been  used  with  success  in  the  early  stages  of 
chorea,  in  anaemia,  and  in  cases,  generally,  in  which  this  well-known 
and  popular  chalybeate  salt  would  be  indicated. 

The  use  of  carbonate  of  iron  as  an  anthelmintic  is  worthy  a  more 
general  trial.  From  experience  with  these  lozenges,  I  believe  they 
are  better  adapted  to  meet  the  popular  demand  for  worm  medicines 
than  any  of  the  numerous  pink-root  preparations  sold  in  such  vast 
quantities. 

Phosphatic  Lozenges. 

Take  of  Phosphate  of  lime    ....    10  ounces. 
Phosphate  of  iron     . 
Phosphate  of  soda    . 
Phosphate  of  potassa 
Sugar,  in  powder     . 
Piperoid  of  ginger,  or 
Powdered  ginger. 
Syrup  of  phosphoric  acid,  of  each  suflBcient. 

Mix  the  phosphates  of  lime  and  iron,  with  the  sugar  and  ginger, 
by  passing  through  a  fine  sieve ;  then,  by  the  aid  of  heat,  dissolve  the 
phosphates  of  soda  and  potassa  in  the  syrup  of  phosphoric  acid,  and 
make  into  a  mass  with  the  mixed  powders.  Boll  this  into  a  cake  of 
the  proper  thickness,  dusting  it  with  a  sifted  mixture  of  one  part  of 
phosphate  of  iron  and  eight  parts  of  sugar,  and  cut  out  the  lozenges, 
each  weighing  fifteen  grains. 

The  syrup  of  phosphoric  acid  is  made  by  dissolving  one  drachm  of 
the  glacial  acid  in  eight  fluidounces  of  syrup.  Each  lozenge  contains 
five  grains  of  phosphate  of  lime,  one  grain  of  phosphate  of  iron,  and 
half  a  grain  of  the  mixed  phosphates  of  soda  and  potassa.  It  is  ne- 
cessary that  the  phosphates  of  potassa  and  soda  should  be  used  only 
in  small  proportion,  to  avoid  imparting  a  decidedly  saline  taste  to  the 
lozenges. 

The  use  of  the  phosphates,  particularly  phosphate  of  lime,  has 
recently  been  highly  recommended  abroad,  and  adopted,  to  some 
extent,  in  this  country,  as  supplying  elements  to  the  system  which 
are  exceedingly  apt  to  be  deficient,  particularly  among  children,  in 


2  ounces. 
6  drachms. 
2  drachms. 
17  ounces. 
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large  cities.  It  is  asserted  that  this  salt  not  only  aids  in  the  building 
up  of  the  bony  structure,  when  it  is  deficient,  but  assists  in  maintain; 
ing  the  irritability,  without  which  assimilation  and  nutrition  are 
always  lacking.  My  friend.  Dr.  W.  E.  Brickell,  now  of  Vicksburg, 
Miss.,  used  these  lozenges,  with  great  success,  in  an  asylum  for  friend- 
less children,  in  this  city,  in  treating  the  glandular  swellings,  sore 
heads,  and  other  forms  of  scrofulous  disease  prevailing  among  that 
class.  He  also  reports  a  case  of  secondary  syphilis,  and  another  of 
sciatica  benefited  by  their  use. 

Lozenges  of  the  EypopJwsphites. 

The  complete  solubility  and  disagreeable  taste  of  the  salts  usually 
entering  into  the  compounds  of  the  hypophosphites,  renders  these  unfit 
for  use  in  the  form  of  lozenges,  except  diluted  largely  with  sugar  and 
flavoring  ingredients.  In  the  following  recipe  I  have  contrived  to 
cover  up  the  taste  very  satisfactorily  : — 

Take  of  Hypophosphite  of  Lime        .        .     25  grains. 

•     19  grains. 
.     19  grains. 


"  Potassa 

"  Soda 

"  Iron 

Sugar 

Powdered  red  rose  l^ves 


10  grains. 

20  ounces. 

1  ounce. 


Mal^e  lozenges  of  each  fifteen  grains,  containing  one  grain  of  the 
mixed  hypophosphites ;  2  to  3  is  a  dose  for  a  child,  three  times  a  day. 

Catechu  Lozenges. 

These  are  particularly  adapted  to  cases  of  relaxation  of  the  uvula, 
irritation  of  the  larynx,  and  to  diarrhoea. 

Take  of  Catechu 2  ounces. 

Tragacanth J  ounce. 

White  sugar 12  ounces. 

Eose-water SuflBcient. 

Make  into  ten  grain  lozenges ;  to  be  used  ad  libitum. 

Wild  Cherry  Tablets. 

Under  this  name,  several  manufacturers  vend  compounds  of  sul- 
phuret  of  antimony,  morphia,  &c.,  flavored  with  oil  of  bitter  almonds. 
Wm.  R.  Warner  first  suggested  a  really  scientific  lozenge  of  wild 
cherry,  formed  by  mixing  an  alcoholic  extract  of  the  bark  with  pow- 
dered sweet  almonds,  anu  incorporating  with  sugar  and  gum.  His 
recipe,  as  published  in  the  American  Journal  of  Pfiarmacy,  vol.  xxxi., 
page  22,  was  defective  from  omitting  sugar,  the  chief  ingredient.  The 
following  I  have  found  to  produce  a  fine  preparation,  retaining  the 
sedative  virtues  of  the  drug  as  concentrated  as  is  safe,  in  this  form  of 
preparation : — 

Take  of  Wild  cherry  bark  (powdered)         .    Jbj.  (officinal.) 
Alcohol q.  s. 
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Make  a  iinctare  by  displacement,  evaporate  to  dryness,  and  powder 
the  extract — 16  this  add 

Powder  of  blanched  almonds  .        .    Siij. 

Gum Siv. 

Sugar ft)iij-5iv. 

Make  a  mass,  and  divide  into  oval  lozenges,  of  each  ten  grains. 
The  uses  of  these  will  be  obvious.  They  develop  hydrocyanic  acid 
when  introduced  into  the  mouth,  and  should  be  used  with  care. 

Wistaria  Cough  Lozenges. 

In  the  second  class  of  the  foregoing  syllabus,  but  one  officinal  pre- 
paration is  placed,  which  is  that  commonly  known  as  Wistar's  cough 
lozenges.  These  are  known  and  esteemed  throughout  the  United 
States,  and  are  almost  as  familiar  to  the  public  at  large  as  to  the  phy- 
sician and  pharmaceutist.  The  recipe,  which  originated  with  the  late 
Professor  Wistar,  of  the  University  of  Pennsylvania,  has  been  consi- 
derably modified  by  most  manufacturers,  although  retained  nearly  in 
its  original  form  in  the  Pharmacopoeia.  In  giving  that  employed  in 
cor  own  establishment,  I  may  preface  it  by  the  remark  that  most 
pharmaceutists  and  physicians  prefer  buying  them  to  attempting  their 
preparation.  The  formation  of  a  mass  possessing  the  requisite  soft- 
ness and  pliability,  and  yet  firm  enough  to  retain  the  shape  given  to 
it,  is  a  matter  of  considerable  difficulty,  even  with  those  who  are  some- 
what accustomed  to  it,  while  those  who  are  not  often  waste  their  ma- 
terial, as  well  as  their  time,  in  the  manipulation.  This  remark,  how- 
ever, lessens  in  force  when  the  quantity  manipulated  with  is  small. 

Take  of  Powdered  liquorice, 

"  gum  Arabic, 

"         sugar,  of  each     .        .      5  ounces. 
Oil  of  aniseed      ....     80  drops. 
Sulphate  of  morphia    .         .         .12  grains. 
Water,  and 
Tincture  of  Tolu,  of  each    .        .    A  sufficient  quantity. 

Dissolve  the  sulphate  of  morphia  in  one  fiuidounce  of  water,  and 
add  the  oil  of  aniseed,  with  sufficient  powdered  gum  Arabic  to  incor- 
porate it  thoroughly.  To  this  add  one  fluidounce  of  water,  or  a  suffi- 
cient quantity ;  add  this,  now,  to  the  powder,  and  beat  thoroughly 
into  a  mass  of  the  proper  consistence.  This  is  to  be  divided  into 
lozenges,  each  weighing  six  grains,  and  these,  after  they  are  dry,  are 
to  be  varnished  with  tincture  of  Tolu. 

The  mode  of  rolling  and  dividing  these,  and,  consequently,  their 
shape,  is  different  from  that  indicated  for  the  previous  lozenges.  After 
beating  the  ingredient  into  a  mass,  portions  of  168  grains  each  are 
*  weighed  out,  and  each  of  these  being  rolled  between  two  smooth 
pieces  of  board,  into  a  cylindrical  stick,  28  inches  in  length,  is  laid 
away  ;ipon  a  smooth  drying  board,  until  nearly  dry  and  brittle,  and 
then  cut  with  a  sharp  knife  or  scissors  into  24  equal  lozenges,  each 
about  Ig  inch  in  length,  and  weighing  6  to  7  grains. 


16  ounces. 

8  ounces. 
40  drops. 

sufficient. 
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The  dose  is  one,  taken  occasionally.  About  twelve  lozenges  con- 
tain an  ordinary  adult  dose  of  sulphate  of  morphia.  Made  by  this 
recipe,  they  are  less  liable  to  constipate  the  bowels,  and  are  less  bitter 
to  the  taste  than  the  officinal. 

Spitta*s  {Goryza)  Lozenges. 

These  are  unofficinal  but  popular  lozenges,  for  cold  in  the  head, 
particularly  for  the  painful  sense  of  tightness  and  obstruction  in  the 
nasal  fossae.  They  will  frequently  cure  sore-throat  and  hoarseness, 
the  cubebs  they  contain  adapting  them  to  these  complaints  by  its  local 
stimulant  effect.  They  are  generally  made  into  the  same  shape  as 
Wistar's,  and  in  very  much  the  same  way,  but  they  are  larger,  each 
lozenge  containing  10  grains,  and  not  so  palatable. 

Take  of  Powdered  cubebs         ...      4  ounces. 

"  extract  of  liquorice 

"  gum  Arabic 

Oil  of  sassafras 
Syrup  of  Tolu     . 

Beat  the  ingredients  together  into  a  uniform  mass,  and  divide  into 
lozenges  of  10  grains  each. 

These  may  be  taken  almost  ad  libitum^  the  lozenge  being  allowed 
to  dissolve  gradually  in  the  mouth. 

Dr.  JacksorCs  Pectoral  Lozenges. 

This  formula  was  first  published  by  A.  B.  Taylor,  who  obtained  it 
directly  from  its  distinguished  author.     It  is  anglicized  as  follows : — 
Take  of  Powdered  ipecacuanha  .         .     10  grains. 

Precip.  sulphuret  of  antimony      .       5  grains. 
Muriate  of  morphia  .  .       6  grains. 

Powdered  gum  Arabic        "J 

"  sugar  >  of  each  11  drachms. 

"  ext.  of  liquorice  J 

Tincture  of  Tolu         .  .        .      4  drachms. 

Oil  of  sassafras  .  .         .      4  drops. 

To  be  made  into  a  stiff  mass,  with  simple  syrup,  and  divided  into 
200  lozenges,  or  into  lozenges  of  10  grains  each.  Each  lozenge  con- 
tains 5V  grain  of  ipecac,  ;jV  grain  of  the  antimonial,  ^^  grain  of  mor- 
phia. They  are  usually  rolled  into  flat  cakes,  and  cut  out  with  a 
round  punch,  as  described  under  the  head  of  the  officinal  lozenges. 


Dr.  JachsorCs  Ammonia  Lozenges. 

.  1}  drachms. 

.  3  grains. 

.  6  drachms. 


Take  of  Muriate  of  ammonia     . 

"  morphia 

Powdered  elm  bark 

"         gum  Arabic 

"         sugar 

"         ext.  of  liquorice 
Tincture  of  Tolu 
Oil  of  partridgeberry 


of  each  7  drachms. 

.     8  drachms. 
.    4  drops. 
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To  be  made  with  syrup  into  180  lozenges,  or  into  lozenges  of  10 
grains  each,  containing  }  grain  mariate  of  ammonia,  and  ^\  of  a  grain 
of  the  morphia  salt. 

These  are  used  for  somewhat  similar  affections  with  the  foregoing, 
and  are  made  into  the  same  shape. 

ParrisKs  Cough  Lozenges. 

We.  have  been  in  the  habit,  for  the  last  seven  or  eight  years,  of  pre- 
paring a  pectoral  lozenge  not  unlike  that  of  Dr.  Jackson.  The  recipe, 
which  is  as  follows,  was  contrived  with  the  aid  of  a  medical  friend, 
and  has  proved  a  useful  one,  producing  a  comparatively  active  pre- 
paration : — 

Take  of  Powdered  ipecacuanha   .  .  50  grains. 

Kermes  mineral     .        .  .  100  grains. 

Sulphate  of  morphia       .  .  16  grains. 

Pow'd  sugar  .        .        .  A 

"      gum  Arabic         .  .  >  of  each  3  ounces. 

"      extract  of  liquorice  .  J 

Oil  of  anise    ....  40  drops. 

Syrup  of  Tolu        .        .  .  Sufficient. 

To  be  made  into  a  mass  and  divided  into  320  lozenges,  each  con- 
taining about  \  grain  of  ipecacuanha,  \  grain  of  Kermes,  ^V  grain  of 
morphia  salt. 

The  dose  of  these  is  one  three  times  a  day. 

Candy  and  Drops. 

Various  kinds  of  candy  are  used  in  medicine  for  the  well-known 
expectorant  or  demulcent  properties  of  the  sugar  alone,  or  for  the 
effects  of  such  medicines  as  may  be  conveniently  combined  with  it. 
The  manufacture  of  these  pertain  almost  exclusively  to  the  confec- 
tioner, who  prepares  a  thick  semifluid  mass  by  using  with  the  sugar 
a  small  portion  of  water,  and  boiling  till  it  is  brought  to  such  condi- 
tion as  that  a  small  portion  removed  from  the  fire  upon  a  glass  rod 
will  solidify  into  a  transparent  candy  on  cooling;  it  is  then  poured 
ovU  upon  a  marble  slab.  If  the  coloring  or  flavoring  ingredient  is 
in  powder,  as,  for  instance,  tartaric  acid  used  in  making  lemon  drops, 
it  18  worked  in  with  the  melted  candy  on  the  slab ;  otherwise  it  must 
be  added  before  testing  its  hardness  and  removing  from  the  fire.  The 
sheet  of  melted  candy  being  smoothed  upon  the  surface,  if  designed 
for  secrets,  a  very  common  form,  is  partially  cut  through  into  squares, 
and  then,  when  brittle,  broken  off*;  if  designed  for  drops,  the  candy 
requires  to  be  run  into  moulds  upon  a  machine  constructed  for  the 
purpose ;  if  for  sticks,  it  is  rolled  and  drawn  out  to  the  required 
thickness. 

By  kneading  and  working  this  material  while  soft,  its  whiteness  is 
increased.  The  principal  art  in  making  candies  is  in  removing  them 
from  the  fire  at  just  the  right  moment  before  caramel  begins  to  be 
formed,  and  not  until  the  whole  of  the  uncombined  water  is  driven 


256  ON   DISTILLATION   AND   SPIRITS. 

off;  besides  the  proximate  mode,  with  a  glass  rod,  given  above,  the 
elevation  of  the  boiling  point  to  exactly  a  certain  point  is  an  indica- 
tion that  the  candy  is  finished. 

The  fruit  essences,  so  called,  prepared  by  artificial  processes  from 
fusel  oil,  have  been  much  used  of  late  to  flavor  drops.  Lemon  and 
ginger  drops  are  also  much  in  vogue;  the  latter  are  best  prepared  from 
the  piperoid,  or  oleo-resin  of  ginger  (see  p.  218). 

The  following  recipes  are  appended,  as  of  utility  to  the  pharmaceu- 
tist, who  may  procure  the  admixture  of  the  medicinal  ingredients, 
with  candy  at  the  confectioner's  for  a  few  cents  per  pound  advance 
on  the  cost  of  the  sugar. 

Oinger  Drops. 

To  ten  pounds  of  the  melted  candy  add  one  ounce  of  piperoid  of 
ginger,  and,  by  means  of  an  appropriate  apparatus,  run  it  into  drops 
the  size  of  cherry-stones. 

Medicated  Secrets,  or  Cough  Candy. 

To  ten  pounds  of  melted  candy  add  the  following  mixture,  and 
divide  into  secrets : — 

Take  of  Tincture  of  squill f  Siv. 

Camphorated  tincture  of  opium  1   ^r       i,  pz 

Tincture  of  Tolu  f   ^^  ®^^^        '  ^^®*- 

Wine  of  ipecacuanha f3j. 

Oil  of  gaultheria ^viij. 

"    sassafras wiyj. 

"    aniseed ^iij. 

Used  ad  libitum  in  ordinary  coughs. 


CHAPTER  XV. 

ON  DISTILLATION  AND  SPIRITS. 

This  process,  the  reverse  of  evaporation  in  its  applications,  is,  like 
it,  designed  to  separate  the  volatile  from  the  fixed  ingredients  in  a 
solution.  While  in  evaporation  the  object  is  to  dissipate  and  reject 
what  is  volatile,  preserving  and  retaining  what  is  comparatively 
fixed,  in  distillation  the  volatile  ingredient  is  to  be  secured.  To 
distil  a  solution,  it  is  first  converted  into  vapor  by  the  application 
of  heat,  and  the  vapor  is  then  condensed  in  a  separate  part  of  the 
apparatus. 

In  a  work  of  the  design  and  scope  of  the  present,  any  elaborate  de- 
scription of  the  apparatus  used  in  distillation,  and  the  mode  of  con- 
ducting the  process  on  a  large  scale,  would  be  quite  out  of  place.   The 
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uses  of  the  still  in  the  manufacture  of  spirituous  liquors  and  the 
spirit  of  turpentine  of  commerce,  and  in  the  rectification  of  these  into 
alcohol  &nd  camphene,  and  in  various  other  branches  of  manufacture, 
are  among  the  most  important  subjects  connected  with  chemical  tech- 
nology, and  occupy  a  prominent  place  in  works  on  that  subject.  In 
the  present  chapter,  I  shall  have  reference  chiefly  to  the  use  of  distil- 
lation in  Galenical  pharmacy,  referring  to  another  part  of  the  work 
an  account  of  its  application  to  some  of  the  small  chemical  processes 
falling  within  the  range  of  the  pharmaceutist  and  country  practitioner. 
The  dry  distillation  of  solid  substances,  which  are  unaltered  by  the 
beat  employed,  is  called  sublimation.  In  Galenical  pharmacy,  this  is 
applied  to  the  separation  of  benzoic  acid ;  in  chemistry,  to  the  manu- 
facture of  calomel,  corrosive  sublimate,  &c.  When  this  is  accom- 
plished in  close  vessels  by  a  degree  of  heat  which  decomposes  the 
substances  acted  on,  it  is  called  destructive  distillation^  as  in  the  manu- 
facture of  acetic  acid. 


Fig.  175. 


Appabatus  for  Distillation. 

Fig.  174  exhibits  a  copper  still  and  block-tjn  condensing  worm, 
such  as  may  be  conveniently  used  for  the  distillation  of  liquids  which 
are  not  liable  to  corrode  metallic 
vessels.    Such   an  apparatus  is  Fig*  ^74. 

particalarly  adapted  to  distilling 
water  for  pharmaceutical  use,  also 
ro6e-#ater  and  the  alcoholic  solu- 
tion of  essential  oils,  called  spirits. 
The  physician  or  pharmaceutist 
is,  however,  more  frequently  sup- 
plied with  retorts,  which  are 
usually  made  of  glass ;  they  are 
adapted  to  make  distillations 
sometimes  without,  and  some- 
times with,  condensing  arrange- 
ments attached.  The  plain  retort 
is  almost  superseded  by  the  tubu- 
lated, which  is  represented  in  the 
tcoompanying  figure.  Fig  176. 
Formerly,  the  retort  was  nearly 
always  connected  with  a  receiver, 
which  is  a  glass  globe  with  a 
wide  mouth  and  neck,  into  which 
the  beak  of  the  retort  is  inserted, 
either  loosely  or  by  the  aid  of  a  cork,  or  as  in  Fig.  176,  with  the  use 
of  an  adapter.  The  retort  here  represented  is  of  the  kind  called  plain; 
the  receiver  b  is  tubulated ;  a  is  the  adapter.  The  use  of  a  vial  of 
appropriate  size  and  shape,  with  the  bottom  and  rim,  or  lip  of  the 
neck,  cracked  off,  furnishes  a  tolerable  substitute  for  the  adapter. 
17 


Tubulated  retort. 
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Fig.  176. 


Plain  retort,  tubulated  reoeiyer,  and  adapter. 

The  substance  to  be  distilled  being  introduced  into  the  retort  and 
heat  applied,  the  vapor  given  oflF  passes  at  once  into  its  beak  or  neck, 
and,  if  this  is  not  refrigerated,  into  the  receiver.  In  some  cases,  par- 
ticularly in  treating  very  volatile  liquids,  it  is  found  noiore  convenient 
to  apply  cold  directly  to  the  beak,  as  in  Fig.  177,  in  which  pieces  of 
linen  or  cotton  cloth,  folded  several  thicknesses  and  laid  lengthwise 

on  the  beak,  are  kept  constantly 
Fig- 177.  wet  by  the  dropping  of  water  from 

a  filter  suspenaed  above  it.  At 
the  point  a,  below  the  lower  edge 
or  the  wet  cotton,  a  piece  of  lamp- 
wick,  or  other  suitable  string,  is 
tied  tightly  round  the  beak,  to  con- 
duct off  the  descending  warmed 
water.  The  receiver  here  shown, 
though  not  tubulated  as  in  the 
other  plate,  is  quilled  or  drawn 
out  into  a  fine  tube,  which  enters 
the  receiving  vessel  below;  this 
being  fully  refrigerated,  insures 
the  complete  condensation  of  the 
liquid. 
When  the  liquid  to  be  distilled 
is  condensed  at  a  moderate  elevation  of  temperature,  the  mode  of  re- 
frigeration last  mentioned  is  conducted  without  the  use  of  a  receiver, 

the  distillate  being  collected  directly 
from  the  beak  of  the  retort,  from 
which  it  drops  as  fast  as  it  accumu- 
lates. Sometimes  the  receiver  is 
refrigerated,  and  not  the  beak  of  the 
retort,  and  this  is  perhaps  the  most 
common  arrangement  for  retort  dis- 
tillation. It  is  rather  roughly  shown 
in  Fig.  178,  which  represents  a  plain 
retort,  a  plain  receiver,  and  a  funnel 
from  which  the  cold  water  is  sup- 
plied. Where  this  arrangement  is 
adopted,  care  should  be  taken  not  to 
secure  the  beak  of  the  retort  tightly 
into  the  neck  of  the  receiver,  in 

DUtillation  with  plain  retort  and  receiver,      which     case    the    expansion    of    the 


Retort  with  quilled  receiver. 


Pig.  178. 
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beated  air  aad  vapore,  on  commencing  the  operation,  would  lead  to 
a  rapture  of  aome  part  of  the  apparatus. 

Fig,  179  represents  a  vessel  of  tinned  iron,  which  I  have  contrived  as 
a  convenient  substitute  for  a  glass  retort  in  all  operations  in  which  no 
corrosive  or  acid  substance  enters  into  the  liquid  to  be  distilled.  Near 
the  top  of  a  deep  tin  vessel  is  soldered  on  a  small  gutter,  so  arranged  on 


ilort  vith  water  joint 


its  inside  as  not  to  reach  quite  up  to  the  level  of  the  sides  of  the  vessel. 
The  top,  b,  has  a  rim  projecting  downwards,  which  sets  into  this  gutter, 
as  shown  in  the  section.  When  about  to  use  this,  after  charging  it 
with  the  substance  to  be  distilled,  the  little  gutter  is  Elled  with  water 
and  the  top  fitted  on.  The  water  joint  thus  formed  prevents  the 
escape  of  any  portion  of  the  vapor,  while  it  is  prevented  from  becom- 
ing empty  by  the  moisture  condensed  on  the  inside  of  the  conical  top 
dropping  into  it  as  it  descends. 

Fig.  180  represents  a  well-known  form  of  condensing  apparatus 


Fig.  180. 
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which  has  almost  superseded  the  arrangements  before  figured.  This  is 
constructed  on  a  variety  of  patterns,  and  of  different  materials.  That 
represented,  Fig.  180,  is  one  I  have  had  in  use  for  several  years,  and 

E refer  on  several  accounts  to  the  more  expensive  and  complicated 
inds.  It  consists  of  a  tin  tube  18  inches  long  and  2^  inches  in  di- 
ameter, and  having  the  ends  reduced  to  1^  inch  to  suit 
Fig.  181.  the  largest  size  of  good  corks  that  are  readily  attainable. 
The  funnel  a,  is  the  upper  termination  of  a  very  small  tin 
tube,  which,  passing  down  the  whole  length  of  the  appa- 
ratus, enters  it  near  the  lower  extremity,  where  it  is  ex* 
tended  by  a  bent  leaden  tube,  as  ^hown  by  the  dotted  lines, 
to  the  very  bottom,  at  6.  A  short  piece  of  thin  lead  pipe, 
c,  leads  from  near  the  apex  of  the  condenser,  and,  passing 
out  through  a  perforation  into  which  it  is  soldered,  termi- 
nates about  two  inches  below.  c2  c2  is  a  glass  tube  1  inch 
in  diameter,  drawn  out  and  bent  at  its  lower  end,  which 
passes  through  the  whole  length  of  the  apparatus,  being 
secured  by  the  perforated  corks  e  e,  at  either  end.  These 
corks  must  be  perfect,  and  as  soft  as  can  be  obtained.  A 
smooth  and  even  perforation  may  be  made  by  a  brass  cork 
borer,  Fig.  181,  or  rat  tail  file. 
Fig.  182,  or  both,  so  as  to  con-  ^'8'  ^®2- 

stitute  a  water-tight  joint.    /  is     *-M«aMHHVi»HZZS9 
a  stout  piece  of  sheet  copper 

soldered  on  to  the  main  tube,  and  made  to  work  by  a  screw 
Corkborer.    upou  the  woodcn  Upright  g. 

The  use  of  cement  or  luting  to  surround  the  corks  is 
necessary  if  they  are  not  very  perfect  and  very  completely  fitted,  and 
as  no  alcoholic  liquids  will  come  in  contact  with  them,  dissolved 
sealing-wax  is  found  to  answer  an  excellent  purpose.  With  one  or 
more  retorts,  and  an  apparatus  of  this  kind,  most  of  the  processes 
requiring  distillation  can  be  satisfactorily  accomplished.  The  expense 
of  a  condenser,  such  as  here  described,  is  from  $3  50  to  $5.  The 
bottom  of  the  wooden  stand  should  be  grooved  on  the  under  side  and 
filled  in  with  melted  lead,  to  prevent  the  ill  effects  of  warping,  and  to 
give  solidity  to  the  whole. 

Fig.  183  represents  a  condenser  supported  on  a  retort  stand,  having 
freedom  of  motion  in  every  direction ;  cc  is  a  cast-iron  foot,  in  which 
is  fixed  a  solid  rod  of  iron  z.  The  condenser,  as  here  represented,  is 
designed  to  be  made  of  brass,  with  a  glass  tube  fitted  into  it  with 
corks,  as  in  the  other  case ;  the  comparative  size  of  the  outer  tube,  as 
here  shown,  is  much  smaller,  which  requires  a  much  more  rapid  pas- 
sage of  the  cold  water  through  it,  especially  in  distilling  very  volatile 
liquids.  The  Gay  Lussac  holder  a,  and  the  rings,  are  usually  made  of 
brass  in  this  arrangement. 

Fig.  184  represents  a  Liebig^s  condenser  and  flask  attachment  made 
entirely  of  glass,  and  such  a  one  as  a  pharmaceutical  student  might 
readily  fit  up  for  himself;  the  tube  for  the  ingress  of  cold  water  and 
the  egress  of  the  warm,  here  enters  through  the  same  corks  as  are 
perforated  for  the  tube  containing  the  condensing  vapor ;  this  tube  is 
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Fig.  183. 


Brass  Liebig's  condenser  in  retort  stand. 

continuous  from  the  neok  of  the  flask  to  the  other  end  of  the  appa- 
ratus.   In  the  absence  of  a  large  glass  tube  suitable  for  this  apparatus, 
which  is  not  always  to  be  had,  a  tin 
tube,  as,  for  instance,  an  adhesive  Fig.  184. 

plaster  can,  with  the  ends  taken  off, 
may  be  substituted. 

A  mechanical  support  for  the 
^retort  and  for  the  refrigerating  ap- 
paratus, is,  of  course,  absolutely 
necessary  in  the  arrangement  of  a 
distillatory  apparatus;  at  least  one 
retort  stand  is  quite  necessary,^  even 
in  connection  with  the  Liebig's  con- 
denser, Fig.  188 ;  in  which  case  one 
of  the  rings  might  have  a  sufficiently 
long  handle,  connecting  it  with  the 
screw  that  clasps  the  upright  rod,  to 
hold  a  retort  or  a  flask  at  a  sufficient 
distance  from  the  condenser,  to  be 
adjusted  to  it  for  use;  but  this  is  not 

the  case  with  any  that  I  have  seen,  and  would  render  the  whole  appa- 
ratus unsteady  when  loaded  with  the  liquid. 


Small  glass  condenser  and  flask. 
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Fig.  185  will  give  an  idea  of  the  arrangement  of  the  retort  and 
vessel  for  supplying  the  condenser  with  water,  and  that  for  catching 

Fig.  185. 


kt 


t^ 


Retort  stand  for  use  in  distillation. 

the  waste  water  upon  one  retort  stand,  which,  however,  mast  be  in 
due  proportion  to  the  size  of  the  condenser. 

In  Fig.  177,  it  will  be  seen  that  as  many  as  three  retort  stands  are 
used  in  a  small  operation. 

When  put  together,  the  apparatus  for  distillation  will  be  complete 
as  arranged  in  Fig.  186.  The  tin  bucket  h  has  a  small  brass  cock^ 
which  is  so  regulated  in  using  the  apparatus  as  to  drop  the  water 
either  slowly  or  rapidly  as  the  warming  of  the  water  in  the  condenser 
may.  require. 

The  only  use  of  the  funnel  m,  is  to  prevent  the  splashing  of  the 
water  as  it  falls  from  the  condenser.  By  placing  the  heavy  receiving 
vessel  n  on  the  wooden  base  of  the  retort  stand,  it  is  rendered  solid, 
and  the  weight  of  the  retort  I  is  counterbalanced. 

A  flask  with  perforated  cork  and  glass  tube,  as  shown  in  Fig.  187, 
may  be  substituted  for  the  retorts  before  described,  an  arrangement 
well  adapted  to  distilling  very  volatile  liquids,  and  those  which  boil 
with  great  violence.  This  figure  also  shows  a  tube  for  introducing 
fresh  portions  of  the  liquid  without  removing  the  cork;   the  tube, 
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Complete  ftppuahu  for  diitUItUon. 


Fig.  187. 


being  bent,  retains  a  portion  of  liquid  in  the 
bolb  and  adjacent  curve,  wbich  prevents  the 
escape  of  vapor  from  the  interior.  It  is  designed 
to  extend  only  a  little  below  the  cork.  In  case 
of  any  stoppage  in  the  apparatus  by  which  an 
aocumulation  of  vapor  might  lake  place  in  the 
flask  or  retort,  these  tubes  would  serve  83  a 
safety  valve,  and  the  liquid  being  forced  out 
would  allow  of  the  escape  of  the  accumulated 
Bteam. 

The  pharmaceutical  still  is  the  name  given 
to  an  old-fashioned  and  cheap  form  of  appa- 
ntus,  in  which  the  condenser  is  immediately 
over  the  heated  liquid,  and  the  distillate  is 
collected  by  means  of  a  ledge  or  gutter  on  its 
lower  surface. 

Fig.  188  represents  a  section  of  this  still, 
which  may  be  made  of  tinned  iron,  and  of  any 
re(]uired  size.  A  is  a  deep  tin  boiler,  with  a  rim 
soldered  round  its  top  at  a  a,  forming  a  gutter 
for  the  water  joint,  by  which  it  is  connected 
with  the  dome  or  head  B.     This  is  the  refrigerator,  ou  the  ii 
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Fig.  188. 


Section  of  pharmsoentioal  still. 

face  of  which  the  condensation  occurs;  (7 is  the  neck  or  tube  for 
carrying  off  the  distillate ;  c  c  is  a  circular  rim  soldered  on  to  the 
base  of  the  head  B  in  such  a  position  as  that  the  upper  projection 
forms  a  gutter  for  conducting  the  condensed  fluid  as  it  runs  down  on 
the  under  surface  of  the  cone  d  d  into  the  neck  CJ  while  the  lower  part 
projects  downward  into  the  gutter  a  a  to  form  the  water  joint. 

The  course  of  the  circular  rim  c  c  is  of  necessity  inclined  downwards 
tQward  the  under  edge  of  the  neck  (7,  as  indistinctly  shown  in  the 
section,  in  order  to  determine  its  liquid  contents  in  that  direction. 

h  is  an  opening  in  the  top  of  the  condenser,  stopped  by  a  cork,  for 
inspecting  the  progress  of  the  distillation,  and  adding  to  the  contents 
of  the  boiler;  e  is  a  funnel  tube  into  which  a  current  of  cold  water  is 
directed  during  distillation,  while  as  it  becomes  warm  it  ascends  and 
escapes  by  the  tube  on  the  other  side.  The  water  joint  is  to  be  nearly 
filled  at  the  commencement  of  the  operation,  $nd  effectually  prevents 
the  escape  of  the  vapor. 


The  Process  of  Distillation. 

From  the  description  and  illustration  of  apparatus  now  given,  the 
reader  will  have  a  pretty  good  idea  of  the  process  as  conducted  on  a 
small  scale.  A  volatile  liquid  or  mixture  containing  a  volatile  ingredi- 
ent being  introduced  into  a  retort  or  flask  connected  as  before  described, 
and  heat  applied,  the  volatile  ingredient  will  rise  in  vapor,  and,  being 
cooled  by  contact  with  the  neck  of  the  retort,  the  receiver,  or  the  glass 
tube  of  the  Leibig's  condenser,  will  be  condensed,  and  may  be  collected 
in  a  liquid  and  generally  a  pure  condition. 

One  of  the  chief  practical  diflSculties  in  distilling  arises  from  the 
irregularity  of  the  boiling  of  liquids  in  glass  vessels,  occasioning  vio- 
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lent  bumping,  and  sometimes  the  fracture  of  the  vessel.  In  treating 
resinous  substances  in  this  way,  and  in  numerous  chemical  processes, 
especially  as  in  the  preparation  of  hydrocyanic  acid,  where  a  large 
amount  of  heavy  precipitate  is  present  in  the  liquid,  this  renders  the 
operation  one  of  great  difficulty  and  annoyance.  The  best  remedy 
for  this  is  found  in  the  diftusion  of  the  heat  over  the  sides  of  the 
retort,  and  indeed  over  the  whole  surface  in  contact  with  the  liquid, 
and  in  the  interposition  of  small  angular  fragments  of  insoluble 
material,  such  as  rock  crystals,  flint,  or  broken  glass,  among  the 
particles  of  the  liquid,  and  it  is  entirely  prevented  by  a  glass  rod  or  a 
metallic  wire  reaching  from  the  bottom  to  the  surface  of  the  liquid, 
which  serves  to  diffuse  and  equalize  the  heat,  and  thus  to  remove  the 
cause  of  these  concussions.  Advantage  is  also  gained  by  covering  the 
bottom  of  the  glass  vessel  with  wire  gauze,  which  diffuses  the  heat  of 
the  flame,  or  preferably  by  coating  the  retort  with  metallic  silver  on 
its  inner  surface,  which  may  be  done  by  reducing  a  solution  of  am- 
monio-nitrate  of  silver,  by  boiling  it  in  the  vessel  to  be  plated  with  oils 
of  cinnamon  and  cloves,  in  solution  in  alcohol.  Silver  forms  the  most 
eligible  metallic  coating,  next  to  platinum.  Flasks  may  be  coated  on 
the  outside  with  metallic  copper  so  as  to  answer  an  excellent  purpose. 
This  is  done  by  the  aid  of  a  battery.  {See  Mohr,  Redwood,  and  Proc- 
ter, p.  457.) 

The  application  of  heat  must  of  course  be  regulated  by  the  vola- 
tility ana  inflammability  of  the  liquid  treated.  Strong  alcoholic  or 
etherefil  liquids,  being  volatilized  at  low  temperatures,  may  be  heated 
by  a  water  bath  or  a  sand  bath,  not  too  hot,  which,  besides  preventing 
the  excessive  boiling  of  the  liquid,  will  diminish  the  danger  from  a 
fracture  of  the  glass  vessel  used. 

In  distilling  from  flowers  or  herbs  for  obtaining  essential  oils  or 
medicated  waters,  there  is  great  liability  to  scorching,  from  the  con- 
tact of  masses  of  the  solid  material  with  the  heated  surface  of  the  still, 
thus  producing  empyreumatic  principles  which  quite  destroy  the 
agreeable  fragrance  of  the  product.  A  false  bottom  or  perforated 
diaphragm,  a  few  inches  above  the  point  of  contact  with  the  flame,  is 
a  preventive  of  this,  adopted  in  large  operations.  In  some  cases  even 
this  is  not  sufficient,  and,  as  in  preparing  oil  of  bitter  almonds,  it  will 
be  found  necessary  to  introduce  the  pulpy  mass  upon  a  layer  of  straw 
over  the  bottom  or  upon  the  diaphragm ;  by  this  means  the  contact  of 
the  material  with  the  spot  where  the  heat  is  applied  is  effectually  pre- 
vented. The  application  of  carefully  regulated  steam  heat  is,  of  course, 
in  this  as  in  most  other  heat  operations  on  a  large  scale,  a  great  im- 
provement. 

The  pharmaceutical  still,  Fig.  188,  is  well  adapted  to  recovering  the 
alcohol  from  tinctures  to  be  made  into  syrups,  fluid  extracts,  or  ex- 
tracts; the  alcohol  obtained,  even  though  impure  and  below  standard 
strength,  is  suited  to  preparing  the  same  tincture  again ;  and  the  saving 
of  alcohol  by  this  means,  in  a  large  establishment,  will  be  very  con- 
Biderable.  The  long-continued  application  of  a  pretty  high  heat,  which 
is  necessary  in  this  case,  involves  an  expense  which,  if  gas,  or  even 
charcoal  fuel  is  employed,  may  approach  the  value  of  the  alcohol  re- 
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covered,  so  that  in  the  winter  time  it  is  well  to  avail  ourselves  of  the 
stove  used  for  heating  the  apartment  by  fitting  the  still  to  it,  and  dis- 
tilling slowly  at  the  moderate  heat  thus  obtained.  The  advantage 
gained  by  the  exclusion  of  the  atmosphere  in  distillation  is  not  to  be 
overlooked  when  vegetable  preparations  are  being  concentrated.  The 
head  of  the  still  becoming  full  of  steam  excludes  the  air,  for  the  most 
part,  and  the  condensation  of  the  steam  brings  about  a  partial  vacuum 
which  favors  evaporation  at  low  temperatures. 

The  proper  refrigeration  of  the  condensing  surface,  whether  of  the 
retort  beak,  receiver,  Leibig's  condenser,  or  pharmaceutical  still,  re- 
quires pretty  free  use  of  cold  water ;  and  the  application  of  this  has 
direct  relation  to  the  degree  of  heat  required  to  vaporize  the  liquid 
being  distilled.  An  indication  by  which  the  operator  may  always 
judge  when  the  refrigeration  is  insufficient,  is  the  escape  of  uncon- 
densed  vapor.  When  this  is  observed,  he  should  diminish  the  heat 
applied,  and  increase  the  application  of  cold  to  the  condensing  surface; 
this  precaution  is  very  important  when  the  vapor  is  inflammable.  The 
methods  indicated  in  the  drawings  for  the  continuous  application  of 
cold  water  by  a  funnel,  and  by  a  small  cock,  near  the  bottom  of  a  tin 
bucket,  are  well  adapted  to  the  several  kinds  of  apparatus  figured. 

The  processes  in  Galenical  pharmacy  requiring  the  use  of  the  still, 
are  chiefly  limited  to  those  articles  prepared  on  a  large  scale,  and  the 
apparatus  is  not  commonly  in  use  in  retail  pharmaceutical  establish- 
ments, or  in  those  of  country  practitioners ;  yet,  I  have  fitted  a  number 
from  time  to  time  for  medical  students  leaving  the  school  of  practical 
pharmacy,  who  have  found  in  using  them,  both  for  experiment  and 
manufacture,  an  agreeable  and  profitable  employment  during  the 
tedious  process  of  "  getting  into  practice." 

Officinal  Preparations  made  by  Distillation. 

Aqua  Desiillata^  U.  S,    {Distilkd  Water.) 

This  is  directed  to  be  used  in  a  great  many  preparations  in  the 
Pharmacopceia.  In  some,  its  employment  seems  called  for,  while  in 
others  the  river  or  spring  water,  so  freely  supplied  in  nearly  all  towns 
and  cities,  answers  every  purpose. 

The  inorganic  impurities  imparted  to  spring  waters  by  the  rocks 
through  which  they  permeate,  are  in  the  highest  degree  important  in 
connection  with  solutions  of  delicate  chemical  substances,  and  the 
same  may  be  said  of  the  organic  substances  which  contaminate  some 
of  the  natural  sources  of  water,  and  form  precipitates  with  nitrate  of 
silver,  tartrate  of  antimony  and  potassa,  and  a  few  other  very  delicate 
chemical  agents.  It  is,  however,  generally  sufficient,  that  water  should 
be  pure  enough  for  safe  and  wholesome  drinking,  to  be  fit  for  use 
in  preparing  the  Galenical  and  even  many  of  the  chemical  prepa- 
rations. 

One  of  the  most  important  uses  to  the  apothecary  and  physician, 
of  the  apparatus  for  distillation  figured  and  described  on  the  fore- 
going pages,  is  to  enable  him  to  prepare  and  keep  at  hand  for  special 
occasions,  aqua  destillaia. 
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Olea  Destillata,  U.  S. 

The  distilled  oils  are  prepared  by  mixing  the  bruised  herb  or  other 
part  containing  the  oil  with  a  small  portion  of  water  in  a  still,  when, 
after  macerating  for  a  suitable  length  of  time,  and  adjusting  the  appara-' 
tas,  heat  is  applied.  The  oil,  though  its  boiling  point  is  always  much 
above  that  of  water,  is  readily  diffused  in  the  steam ;  and  when  this 
is  condensed  in  the  refrigerated  part  of  the  apparatus,  the  oil,  if  in 
excess,  separates,  and  if  specifically  lighter,  collects  on  the  surface  of 
the  distilled  water ;  or,  if  heavier,  it  settles  to  the  bottom,  and  may 
be  separated ;  the  mode  of  preparing  the  officinal  aqua  rosce,  and  other 
common  distilled  waters,  corresponds  with  this,  the  proportion  of 
water  bein^  so  adjusted  as  that  no  excess  of  the  oil  beyond  what  is 
soluble  in  the  water  shall  be  present.  > 

Spiritus,  U.  S. 

Alcoholic  solutions  of  essential  oils  are  usually  called  spirits  or 
essences ;  thev  are  sometimes  prepared  by  distilling  alcohol  from  the 
fresh  herb,  which  thus  gives  up  its  essential  oil,  and  on  its  condensa- 
tion retains  it  in  solution ;  they  are  also  prepared  by  dissolving  the 
oil  directly  in  alcohol,  as  in  the  tinctura  olei  menthsd  piperitse,  tinctura 
olei  menthao  viridis,  called  essences  of  peppermint  and  spearmint,  and 
tinctura  camphorsa,  called  spirits  of  camphor.  For  the  preparation  of 
all  spirits  by  solution,  fresh  volatile  oils  ought  to  be  selected,  to  impart 
the  flavor  in  its  purity ;  old  resinified  oils  should  be  rejected  for  this 
purpose,  or  if  used,  a  subsequent  distillation,  with  the  previous  addi- 
tion of  a  little  water,  is  advisable;  thus  the  oils  will  be  purified,  em- 
pyreuma  of  the  resin  prevented,  and  the  flavor  of  the  spirits  be  con- 
siderably improved;  to  this  circumstance  is  due  the  superiority  of 
distilled  spirits.  The  officinal  class  spiritus  consists  of  some  which 
are  made  by  distillation,  and  some  which  are  simple  solutions  or  mix- 
tures of  essential  oils  and  alcohol. 

Syllabus  of  Spiritus. 

The  following  syllabus  represents  the  composition  and  mode  of 
preparation  of  each  of  the  officinal  class : — 

Group  I. — ^Made  with  diluted  alcohol. 


Spiritus  mjristicfB 
*'       janiperi  comp. 

"       piments 


Nutmeg  .^ij  to  diluted  alcohol  1  gallon  jBj  distillation. 

Oils  of  juniper  3iss,  carawaj  n\^x,  and  fen-i 

nel  V\ic  iBj  solution. 

Oil  of  pimenta  f5ij)  in  diluted  alcohol  I 


gallon 


do. 


Gboup  2.— Made  with  strong  alcohol. 

1 
1 

Spiritus  rosmarini             Oil  f  5iv  to  I  gallon  of  alcohol 

Solution. 

"       lavandul«           Flowers  Ibij  to    "              " 

Distillation. 

"                "        comp.  Cinnamon  ^j   " 

(lavender  comjwund)  Cloves  5ij 

to  spt.  Lavender  OiiJ 

} 

Maceration  or 

Nutmeg  Jss 

'  and  spt.  Rosemarj  Oj 

displacement. 

jSaunders  5iij  . 

See  Part  III.,  Chapter  on  Essential  Oils,  Camphors,  and  Resins. 
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The  simple  spirit  of  lavender  prepared  by  distillation  is  one  of 
the  pleasantest  of  perfumes.  That  made  by  solution  from  the  recipe 
given  on  page  272  is  dependent  on  the  freshness  and  fine  quality  of 
*the  oil  for  its  value  as  a  perfume.  The  cultivated  or  garden  laven- 
der yields  a  much  better  oil  than  the  common  wild  plant ;  the  finest 
quality  oil  of  garden  lavender  comes  from  England,  and  commands  a 
comparatively  high  price. 

The  only  preparation  of  this  series  which  is  much  prescribed,  is  the 
last  named.  This  is  very  often  directed  by  practitioners  as  a  flavor- 
ing and  coloring  ingredient  in  prescription.  The  choice  of  saunders 
as  the  coloring  agent  is,  however,  unfortunate  from  the  resinous  de- 
posit which  is  apt  to  separate  by  dilution  with  water  and  on  long  stand- 
ing. Cochineal  is  a  much  brighter  and  handsomer  coloring  ingredi- 
ent, and  the  compound  tincture  of  cardamom  is,  on  that  account,  to 
be  preferred  to  the  lavender  compound  as  a  coloring  ingredient  in 
solutions. 

The  following  recipe  of  George  Goggeshall  is  preferred  by  many 
practitioners  for  Cbmpound  Spirit  of  Lavender. 

Take  of  Lavender  flowers  .        .        .12  ounces. 

Eosemary  leaves,       \  .     41  ounces 

Cinnamon  (bruised)  /  •    ®^^^    **  ounces. 

Nutmeg  (bruised)  f  ,     6  drachma 

Cloves  (bruised)     f     •        •    ^^^^    0  aracnms. 

Coriander  (bruised)       1  i     « 

Red  saunders  (rasped)  /  «»«^    ^  <>'*''<*^' 

Powdered  turmeric      .         .         .1  drachm. 
Alcohol        ...  .         .    6  pints. 

Water  ...  .         .    5J  pints. 

Mix  and  digest  for  fourteen  days,  and  filter. 

Essences  for  Perfumery. 

Besides  the  use  of  fragrant  essences  for  the  mere  gratification  of 
the  sense  of  smell,  they  serve  a  good  purpose  in  headache,  and  as 
grateful  refrigerant  applications  in  dry  and  hot  conditions  of  the  skin. 
I  append  a  few  recipes  for  agreeable  and  ready  spirituous  perfumes. 
The  art  of  perfumery  has  attained  a  perfection  in  France  towards 
which  most  of  our  manufacturers  make  but  a  faint  approximation. 
The  French  recipes  call  for  so  many  ingredients  not  readily  obtained 
in  this  country,  and  altogether  derived  from  their  own  gardens  and 
manufactories,  that  they  require  considerable  modification  to  make 
them  practicable  to  us.  I  shall,  therefore,  confine  myself  to  inserting 
a  few  good  recipes  which  constitute  a  pretty  good  assortment  of 
essences. 

Cologne  Water. 

Eau  de  Cologne,  as  imported  from  Cologne,  and  from  Paris,  is  a 
highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
variety  of  fragrant  plants.  Of  i^  numerous  Farina  colognes  imported, 
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all  are  highly  rectified  and  apparently  distilled  from  the  plants,  while, 
as  prepared  in  this  country,  Cologne  water  is  almost  always  made 
from  essential  oils  dissolved  in  alcohol.  This  may  be  very  good,  if 
the  oils  are  fresh  and  combined  with  reference  to  their  relative  stnngth 
and  accord. 


Best  Cologne  Water.    {No.  1.) 

Take  of  Oil  of  bergamot   . 

.    flij. 

"        neroli 

.    f5ij. 

"        jessamine  . 

.    f3ss. 

,  **        garden  lavender 

.     f3ij. 

"        cinnamon  . 

.     "Ij. 

Benzoated  tincture 

.     fSiij. 

Tincture  of  musk 

.    f5ss. 

Deodorized  alcohol 

.     Cong.  j. 

Bose-water 

.     Oij. 

Mix,  and  allow  the  preparation  to  stand  a  long 

time  before  filtering 

for  use. 

Common  Cologne  Water.    {No.  2.) 

•            Take  of  Oil  of  lavender   . 

.     Siss. 

"  ■      rosemary 

.    Sss. 

"         lemon 

.    Sj. 

"         cinnamon 

.      gtt.  XX. 

Cong.  j.    Mix. 

Alcohol        .... 

Much  cheaper  than  the  foregoing. 

Benzoated  Tincture  for  Colognes,  < 

Jkc. 

Take  of  Tonqua  beans 

.    Sj. 

Vanilla         .... 

.    3ij. 

Nutmegs,  grated   . 

.    No.  j. 

Mace 

.    3ij- 

Benzoic  acid 

gr.  X. 

Alcohol        .... 

.    Oj. 

Macerate  the  solid  ingredients,  in  coarse  powder,  in  the  alcohol  ad 
libitum^  and  filter. 

ToiLBT  WjlTEBS.— {Substitutes  for  Eau  de  Cologne.) 

Rose  Geranium. 


Take  of  Essential  oil  of  citronella  (India) 

lemon  grass    " 
bergamot 
lavender  (French) 


CI 

CI 

C( 

cc 

C( 

cc 

.    Sij. 
.    fSss. 

•     fSss. 
f3ij. 


.  J. 

1  • 


Extract  of  jessamine  (from  pomade)      .    flj. 

Benzoated  tincture fiij. 

Alcohol  (95  percent,  deodorized)  .        .    Cong.  j. 

Mix  and  reduce  with  water  which  has  previously  been  saturated 
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with  oil  of  citronella  by  tritaratioD,  after  the  manner  of  the  officinal 
medicated  waters,  as  long  as  it  can  be  done  without  precipitating  too 
much  of  the  essential  oils ;  let  it  stand  for  a  few  days  and  filter. 


Orange  Blossom. 

Take  of  Essential  oil  of  neroli  (petal  bigarade  No.  1) 

orange  peel  (bigarade  No.  1) 
rosemary  (from  flowers  only) 
bergamot 
Extract  of  orange  flowers  (from  pomade), 

"  jessamine  (from  pomade),  of  each 

Alcohol  (95  per  cent,  deodorized) 
Distilled  orange-flower  water    . 

Mix,  and  proceed  as  before. 

Putcha  Pat.    {Patchouly.) 

Take  of  Essential  oil  of  Patchouly 

copaiva 

orange  peel  (bigarade)   . 
valerian         .  -     . 


f3j. 

gtt.  xl. 

f38S. 

f3ij. 
Oiv. 
Oj  or  q.  8. 


(( 

i( 

l( 

C( 

a 

(( 

C( 


II 


fsij. 

f^SS. 

^ij. 
"ixv. 
Siss. 
Qaa. 
Cong.  j. 


rosemary  (from  flowers  only) 

Tincture  of  ginger 

Benzoated  tincture 

Alcohol  (95  per  cent,  deodorized) . 

Patchouly  water  (made  with  oil  of  patchouly, 
after  the  method  of  medicated  waters,  as 
in  rose  geranium) Oj.  or  q.  s. 

Rose. 


Take  of  Balsam  Peru 

..... 

.     "ixxv. 

Essential  oil  of 

bergamot 

.    f^iij. 

ii 

santal 

.    ^xl. 

CI 

neroli  (bigarade  petal  No. 

i.) 

.      T1\,XX. 

II 

rosemary  (aux  fleurs) 

.    fjiss. 

II 

rose  (kisamlic) 

^- 

.    fSij. 

CI 

citronella  (India) 

.    f^iss. 

Extract  of  rose  (from  pomade) 

.     Sij. 

Alcohol 

(95  per  cent,  deodorized) 

.    Ovj. 

Kose-water,  distilled  .... 

.    Oj. 

Add  the  last,  after  the  mixed  oils  and  alcohol  have  stood  two  or 
three  days,  and  filter  the  whole. 
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Lavender. 

Take  of  Essential  oil  of  lavender  (aux  flenrs) 

"         "        lemon 
"  "        lemon  thyme    . 

orange  peel,  sweet 
nutmeg     . 
sage 
Tincture  of  musk 

"  benzoin  (Piesse) 

S^eet  spirit  of  nitre 
Alcohol  (95  per  cent,  deodorized) 


u 
u 


(I 


Lavender  water  (made  from  the  oil  and  water)Oj. 


fliss. 
feiij. 
f3j. 

f5j. 

13  vj. 
f5j. 

flij. 
Cong.  ss. 


Millefieur, 

Take  of  Balsam  Peru 

Oil  of  bergamot 
"        cloves     . 
"        neroli  {pet.  gr.) 
Extract  of  musk 
Orange-flower  water 
Alcohol  (deodorized) 
Mix. 

Frangipanni. 

Take  of  Essential  oil  of  rose    . 

"  "        neroli  (bigarade) 

"  "        melisse 

"  "        bergamot    . 

"  "        santal  wood 

Extract  of  vanilla  (Piesse)     . 
"  magnolia  (from  pomade) 

Tincture  of  santal  wood  saturated, 

Alcohol,  aa 

Sandal  water  from  oil    . 


Mix. 


Essence  of  Patchouly. 


Take  of  Oil  of  copaiva 
"       orange     . 
"       valerian 
"       rosemary 
Tincture  of  Tolu 


Mix. 


Alcohol,  ginger,  aa 


Verbena  Water. 

Take  of  Oil  of  balm  melisse 
Deodorized  alcohol 
Water 

Make  a  clear  solution. 


Riij. 

f3iij. 
13  vj. 

13iij. 

Oiss.  or  q.  s. 

Ovj. 


^xx. 

^x. 

^v. 

fSij. 
flss. 

fsj. 

Cong.  ss. 
q.  s  to  dilute. 


gtt.  XX. 

gtt.  iij. 
gtt.  j. 

gtt.  j. 
gtt.  xx: 

q.  s. 


.    Riij. 

.     Oij. 

.    Sufficient. 
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This  may  be  made  somewhat  stronger,  though  of  a  less  pare  ver- 
bena favor,  by  the  addition  of  a  little  oil  of  lemon.  Oil  of  balm  melisse 
is  imported,  though  its  smell  seems  identical  with  our  garden  lemon 
trifolia. 

Lavender  Water,    {Simple  Spirit  of  Lavender.) 

Take  of  English  oil  of  garden  lavender        .    f^ij. 
Deodorized  alcohol  .        .        .    Oj. 

Make  a  solution. 

A  little  fresh  calamus  root  macerated  in  the  above  improves  it. 

Aromatic  Vinegar. 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  preventive 
of  contagion. 

Take  of  Acetic  acid,  very  strong, 
Camphor,  in  powder, 
Oil  of  cloves,  of  each  a  sufficient  quantity. 

Mix  them,  and  secure  in  a  strong  and  well  stoppered  bottle. 

Tincture  of  Musk, 

Take  of  Musk 5ij- 

Water Oss. 

^lacerate  twenty-four  hours  and  add — 

Solution  of  potassa,  U.S.  .        .        .  £5ij. 

Macerate  twenty-four  hours  and  add — 

Alcohol Oss.  • 

Let  it  stand  at  summer  temperature  for  one  month  and  decant. 

Perfume  for  adding  to  Mouth  Washes. 

Take  of  Asarum  Canadense  ....  S8& 

Orris  root Sse. 

Strong  alcohol  (Atwood's)       .        .  fSviij- 
Make  a  tincture  and  add — 

Tincture  of  musk    ....  f3j. 

Essence  of  millefleurs       .        .        .  f58s. 

"  patchouly       .        .        .  gtt. 


Superior  Mouth  Wash. 

Take  of  Old  white  Castile  soap      .        .        .  3ij« 

Alcohol fSiij. 

Honey      .      •  .        .         .        .        :  3j. 

Perfume,  as  above    ....  fliv. 

Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfame. 


PART  III. 

ON    PHARMACY    IN   ITS   RELATIONS    TO 
ORGANIC    CHEMISTRY. 


CHAPTER    I. 

LIGNIN  AND  ITS  DERIVATIVTIS. 

This  work  is  designed  mainly  for  a  class  little  versed  in  the  intri- 
cacy of  organic  chemistry,  and  whose  object  is  to  acquaint  themselves 
with  the  practical  parts  of  pharmacy  rather  than  with  its  theory. 
Some  may  study  it  in  connection  with  a  course  of  experimental  mani< 
pulations,  while  others,  perhaps,  will  use  it  as  a  guide  in  the  daily 
routine  of  a  dispensing  office  or  shop.  To  such  it  is  adapted  by  an 
arrangement,  which,  without  any  claim  to  a  scientific  basis,  is  recom- 
mended by  simplicity,  and  a  gradual  advancement  from  the  easy  to 
the  more  difficult  manipulations. 

Abandoning  for  the  present  this  arrangement  of  subjects,  it  is 
designed,  in  Part  III.,  to  present  to  view  some  matters  which  could 
not  be  conveniently  introduced  in  the  previous  portions  of  the  work, 
and  ^et  are  important  in  a  scientific  point  of  view,  and  appropriately 
considered  before  approaching  the  succeeding  Chapters  on  Extempo- 
raneous Pharmacy. 

Although  a  more  scientific  classification  of  subjects  than  that  here- 
tofore observed  is  called  for  in  this  connection,  and  some  chemical 
knowledge  on  the  part  of  the  reader  is  presupposed,  the  effi)rt  will  be 
made,  by  simplicity  of  language,  to  adapt  it  as  far  as  possible  to  the 
class  for  which  it  was  designed. 

The  pharmaceutical  classification  of  materia  medica  is  primarily  into 
organic  and  inorganic  medicines.  Of  these,  the  organic  will  be  brought 
into  view  in  Part  III. 

The  study  of  these  in  their  chemical  relations  has,  of  latter  years, 
become  an  object  of  great  interest,  and  has  developed  the  germs  of 
a  system  of  classification  of  plants  founded  on  their  chemical  compo- 
sition. 

All  plants  are  composed  of  a  collection  of  organic  proximate  prin- 
ciples, which,  when  further  resolved,  are  found  to  eonsist  of  carbon, 
oxygen,  and  hydrogen — the  two  latter  elements  frequently  combined 
in  the  proportion  in  which  they  exist  in  water ;  some  of  these  princi- 
18 
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pies  consist  of  carbon  and  hydrogen  only,  others  contain  also  nitrogen, 
and  some  of  these  phosphorus  and  salpnur. 

The  predominance  of  one  or  other  of  these  proximate  principles  in 
any  group  of  animal  or  of  vegetable  products,  usually  aaapts  its  in- 
dividual members  to  certain  modes  of  preparation  and  use  in  medicine, 
and  constitutes  the  strongest  feature  of  resemblance  among  them. 
This  characteristic  is  still  more  marked  when  associated,  as  it  some- 
times is,  with  similar  botanical  relations,  but  even  in  the  absence  of 
these  it  is  very  apparent :  thus,  substances  which  owe  their  utility  to 
containing  starch,  are  naturally  associated  as  farinaceous^  while  the 
gums  are  well  and  familiarly  classed  together.  So  with  the  aromatics 
containing  essential  oils  and  resins;  the  narcotics  containing  alka- 
loids, &c. 

The  proximate  principles  of  plants  seem  capable  of  ready  division 
into  two  main  classes,  which,  however,  are  only  approximate;  these 
are:  First.  Those  which  are  nutritious,  and  are  generally  diffused 
throughout  the  vegetable  kingdom,  including  a  few  obtained  from 
animals  also ;  this  class  consists  of  lignin,  starch,  gums,  sugar,  fixed 
oils  and  fats,  and  the  nitrogenized  or  protein  compounds.  Second. 
Those  which  are  generally  not  nutritious,  but  medicinal  or  poisonous 
in  their  properties,  and  are  less  diffused,  being  in  some  instances 
confined  to  a  very  few  families  of  plants;  these  are,  the  crystallizable 
and  uncrystallizable  neutral  principles,  the  vegetable  acids  and  alka- 
lies, the  essential  oils  and  resins,  &c. 

In  treating  of  these  vegetable  principles,  and  some  of  the  important 
drugs  in  which  they  are  found,  the  vegetable  materia  medica  will  be 
brought  into  view  in  a  somewhat  different  aspect  from  that  under 
which  it  is  usually  studied. 

Lignin. 

Lignin,  or  celluloses*  C,^HjoOjo=C„Hjj,Oi«.  It  is  inert,  insoluble, 
tasteless,  and  inodorous;  the  basis  of  woody  fibre,  and  present  in 
nearly  all  plants ;  by  long  boiling  with  diluted  sulphuric  acid,  it  is 
changed  into  dextrin,  a  soluble  form,  and  then  by  further  exposure, 
into  grape  sugar. 

Pharmaceutical  manipulations  are  chiefly  directed  to  get  rid  of 
lignin  by  freeing  from  it,  by  the  aid  of  various  menstrua,  those  active 
principles  which  it  incloses  among  its  fibres,  excluded  from  external 
influences,  and  safely  locked  up  in  their  natural  repositories  till  needed 
for  the  relief  of  suffering  or  the  restoration  of  health. 

Lignin  is  officinal  under  the  name  of  gossypixim^  cotton,  which,  in 
its  condition  of  raw  cotton,  or  carded  cotton,  is  much  used  in  surgery, 
and  forms  the  basis  of  the  singular  and  interesting  compounds  known 
as  gun-cotton,  pyroxylon,  and  the  other  modifications  of  prepared 
cotton  entering  into  collodion  and  blistering  collodion. 

Another  form  of  lignin,  which  is  of  interest  to  the  surgeon,  is  that 
of  patent  lint,'  prepared  from  the  fibres  of  the  flax  plant  (linum  usita* 
tissimum),  or  from  old  white  linen  cloth  scraped  so  as  to  make  it  soft 
and  woolly ;  much  of  the  lint  of  commerce  contains  a  certain  portion 
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of  cotton  fibre,  which  the  manufacturers  assert  is  not  injurious  for  the 
purposes  for  which  it  is  used. 

See  an  article  on  the  preparation  of  lint,  by  Jacob  Bell,  in  the 
London  Pharmaceutical  Journal^  and  copied  in  the  American  Journal 
of  Pharmacy^  vol.  xxiii.  pp.  70  and  162. 

Paper  may  be  mentioned  under  this  head  as  one  of  the  most  im- 
portant forms  of  lignin.  Wrapping  paper  is  referred  to  among  the 
necessary  articles  of  an  outfit.  This  is  produced'  of  various  qualities, 
but  the  pharmaceutist  who  aims  at  a  hi^h  reputation  should  not  be 

Earsimonious  in  the  purchase  of  an  article,  by  the  quality  of  which 
is  character  for  neatness  is  so  likely  to  be  estimated. 
Parchment  paper  is  a  useful  modification  of  ligneous  fibre,  prepared 
by  exposing  common  unsized  paper  to  the  action  of  a  mixture  of  two 
parts  of  strong  sulphuric  acia  and  one  of  water  for  no  longer  time 
than  is  taken  in  drawing  it  through  the  acid.  If  the  acid  varies  much 
from  the  proper  strength,  the  paper  will  be  charred  or  else  changed 
into  dextrine,  and  if  too  long  exposed  the  latter  change  will  take  place. 
It  is  also  important  that  it  should  be  immediately  washed  in  water, 
which  does  not  permeate  it,  although  it  has  become  somewhat  deli- 
quescent. It  is  tough,  firm,  impervious,  and  though  very  similar  to 
parchment,  not,  like  it,  decomposed  by  heat  and  moisture.  It  is  not  a 
compound  of  lignin,  but  consists  of  fibre  changed  in  its  chemical  and 
physical  properties. 

E.  Schweizer  has  made  a  discovery  which  will  prove  valuable  in  certain 
cases;  his  observations  have  been  farther  experimented  on  by  C.  Cramer  and 
Professor  Schlossberger.  The  following  embraces  the  results  of  their  in- 
vestig^ODS : — 

A  solution  of  basic  sulphate  or  hjposulphate  of  copper  in  concentrated 
ammonia  dissolves  lignio.  The  solution  of  cotton,  after  being  diluted  with 
water,  may  be  filtered  through  paper ;  acids  precipitate  the  cotton  again  in 
an  amorphous  state,  which  at  212^  dries  to  a  friable  hornlike  mass.  Paper 
and  linen  dissolve  slower,  silk  in  less  time  than  cotton,  wool  only  through 
the  assistance  of  heat;  animal  bladder  at  first  swells  up,  and  dissolves  slowly; 
hair  is  destroyed,  without  entering  into  perfect  solution ;  starch  is  insolu- 
ble, but  with  the  aid  of  heat  forms  a  paste ;  inulin  is  easily  soluble ;  after  a 
few  days  a  precipitate  appears,  which  is  insoluble  in  water  and  ammonia,  but 
soluble  in  tartaric  and  nitric  acids.     Gun-cotton  is  insoluble. 

The  solutions  of  the  above  bodies  are  precipitated  by  the  addition,  and 
the  solution  is  prevented,  by  the  presence  of  salts,  gum  Arabic,  dextrin,  and 
alcohol 

Ck>LLODinK,  U.  &  p.   Ethereal  Solution  op  Pbkparkd  Cotton. 

This  preparation,  originally  discovered  by  Prof.  Schonbein,  was 
first  recommended  as  an  adhesive  substance  adapted  to  the  wants  of 
the  surgeon,  in  an  article  in  the  Boston  Medical  and  Surgical  Journal 
under  £ite  of  March  22,  1848,  by  S.  L.  Bigelow.  He  then  stated  that 
he  had  accidentally  discovered  its  remarkable  adaptation  to  the  rapid 
union  of  wounds  by  the  first  intention,  and  had  tested  its  efficacy  by 
a  number  of  experiments,  which  induced  him  to  make  it  public.  The 
next  number  of  the  same  journal,  issued  one  week  later,  contained  an 
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article  on  the  same  subject,  by  John  P.  Maynard,  of  Dedbam,  Mass., 
in  which  he  claims  to  have  been  the  first  to  use  the  preparation  as  an 
adhesive  plaster,  and  proceeds  to  detail  its  advantages,  as  proved  by 
a  number  of  experiments  made  by  himself,  and  by  numerous  physi- 
cians and  surgeons  in  Boston.  In  the  same  number  of  the  Journal 
appears  an  editorial  notice,  which  recommends  the  collodion,  as  it  is 
there  named,  in  terms  of  approval,  and  in  relation  to  its  adhesiveness, 
says :  "  Nothing  known  to  us  will  compare  with  it  in  this  respect." 
Of  its  mode  of  preparation,  both  these  writers  left  us  in  the  dark, 
although  Dr.  Maynard's  formula  for  preparing  it  was  placed  in  the 
hands  of  Maynard  &  Noyes,  druggists,  Boston,  who  commenced  the 
manufacture  of  it,  and  measures  were  taken  to  introduce  it  through- 
out the  United  States. 

On  the  first  introduction  of  Maynard  &  Noyes*  article  in  Philadel- 
phia, my  lamented  friend,  W.  W.  D.  Livermore,  then  an  assistant  in 
my  store,  and  myself,  jointly  pursued  a  series  of  experiments  in  its 
preparation,  the  result  of  which  we  announced  in  a  paper  published 
in  the  American  Journal  of  Pharmacy^  vol.  xx.  p.  181,  stating  the  best 
formula  that  we  had  tried  for  the  preparation  of  this  solution.  It  pre- 
scribed the  mixing  of  equal  portions  of  nitric  and  sulphuric  acids, 
and  the  maceration  in  it  of  clean  bleached  cotton  for  twelve  hours. 
The  proper  strength  of  the  nitric  acid  was  then  known  to  be  a  matter 
of  importance,  the  acid  of  1.5  sp.  gr.  furnishing  the  most  satisfactory 
results. 

This  cotton,  after  washing  and  thorough  drying,  waste  be  dissolved 
in  a  certain  proportion  of  ether,  free,  or  nearly  free,  from  water. 

The  recipe  was  accompanied  by  such  practical  suggestions  as  our 
experiments  led  to,  and  although  some  of  the  views  advanced  in  that 
paper  were  afterwards  abandoned,  the  recipe,  with  slight  modifica- 
tions, has  continued  to  give  us  satisfaction  to  this  time,  and  is  that 
now  most  generally  used. 

In  the  following  year  an  article  appeared  in  the  same  journal,  ex- 
tracted from  the  London  Medical  Gazette,  in  which  a  formula  of^M. 
Mialhe  was  offered  as  more  uniformly  satisfactory. 

He  directed  of  finely  powdered  nitrate  of  potash,  40 ;  sulphuric 
acid,  60 ;  carded  cotton,  2  parts,  to  be  treated  as  follows :  Mix  the  ni- 
tre with  the  sulphuric  acid,  in  a  porcelain  vessel,  then  add  the  cotton 
and  agitate  the  mass  for  three  minutes,  by  the  aid  of  two  glass  rods ; 
wash  the  cotton,  without  first  pressing  it,  in  a  large  quantity  of  water, 
and,  when  all  the  acidity  is  removed  (indicated  by  litmus-paper), 
press  it  firmly  in  a  cloth ;  pull  it  out  into  a  loose  mass,  and  dry  it  in 
a  stove  at  a  moderate  heat. 

The  proportions  of  ether  and  prepared  cotton  directed  for  the  pre- 
paration of  collodion  in  this  recipe  are  omitted,  as  they  were,  I  think, 
inadvertently  wrong. 

Much  discussion  occurred  in  the  journals  about  this  time  in  regard 
to  this  new  and  attractive  preparation ;  some  chemists  preferring  the 
process  by  mixed  acids,  and  others  getting  bettei^  results  by  M. 
Mialhe's. 

In  the  fourth  number  of  the  Am.  Joum.  of  Pharm.^  1849, 1  published 
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the  resalt  of  further  experiments  upon  the  new  adhesive  solution, 
giving  a  modified  formula,  which  was  strongly  recommended,  as  allow- 
ing the  preparation  of  a  much  larger  quantity  at  one  time,  and  with 
far  less  trouble;  as  avoiding  the  exposure  of  the  operator  to  corrosive 
acid  fumes,  while  stirring  the  cotton  with  the  semi-fluid  mass,  which, 
in  the  other  case,  makes  it  necessary  to  work  either  in  a  well-venti- 
lated apartment,  or  in  the  open  air;  and  as  facilitating  the  washing  of 
the  product,  which  comes  out  from  the  mixed  acids  with  no  solid 
crystalline  ingredient  contaminating  it,  and  may  be  purified  with  the 
utmost  facility. 

Tbis^  as  slightly  modified,  is  here  given. 

ParriaVa  Formula. 

Take  of  Fuming  nitric  acid, 

Sulphuric  acid,  of  each      .  .  Four  fluidounces. 

Clean  carded  cotton^ ....  Half  an  ounce. 

Ether Three  pints. 

Alcohol '  .  Sufficient. 

Thoroughly  saturate  the  cotton  with  the  acids,  previously  mixed, 
and  allowed  to  become  cool ;  macerate  for  twelve  hours ;  wash  the 
nitrated  cotton  in  a  large  quantity  of  water;  free  it  from  water  by 
aoooeanve  washings  in  alcohol,  and  dissolve  it  in  the  ether. 

The  present  officinal  process,  which  is  a  modification  of  that  of 
Mialbe,  is  here  introduced — 

The  U.  S.  P.  Formula,  1850. 

Take  of  Cotton,  freed  from  impurities, 

and  finely  carded       .        .  Half  an  ounce. 

Nitrate  of  potassa,  in  powder.  Ten  ounces. 

Sulphuric  acid        .        .        .  Eight  fluidounces  and  a  half. 

Ether Two  pints  and  a  half. 

Alcohol  ....  A  fluidounce. 

Add  the  sulphuric  acid  to  the  qttrate  of  potassa  in  a  wedgewood 
mortar,  and  triturate  them  until  uniformly  mixed;  then  add  the 
cotton,  and  by  means  of  the  pestle  and  glass  rod,  imbue  it  thoroughly 
with  the  mixture  for  four  miniiifcs;  transfer  the  cotton  to  a  vessel 
containing  water,  and  wash  it  in  successive  portions  by  agitation  and 
pressure  until  the  washings  cease  to  have  an  acid  taste,  or  to  be  pre- 
cipitated on  the  addition  of  chloride  of  barium.  Having  separated 
the  fibres  by  picking,  dry  the  cotton  with  a  gentle  heat,  dissolve  it  by 
agitation  in  the  ether  previously  mixed  with  the  alcohol,  and  strain. 

The  recent  essays  on  this  subject,  which  have  appeared  in  the  jour- 
nals, have  not  materially  altered  its  aspect.  G.  Caspari,  in  the  Trans. 
M<L  Col.  Ph.,  June,  1858,  direct  that  where  the  mixed  acids  are  used, 

'  There  is  an  asstrted  advantage  in  macerating  the  cotton  in  solution  of  nitrate  of 
potaasa  and  drying  it  previous  to  treating  it  with  the  acids.  Paper  is  said  to  produce 
a  better  ooUodion  for  photographic  purposes. 
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they  should  be  allowed  to  cool  to  110^  F.  before  introducing  the 
cotton.  He  also  recommends  the  use  of  hot  water  in  washing  the 
cotton  as  prepared  by  the  officinal  process,  so  as  to  remove  more 
thoroughly  all  traces  of  sulphate  of  potassa.  In  the  use  of  the  mixed 
acid  process  he  has  macerated  as  much  as  nine  days,  so  as  to  produce 
a  pefectly  soluble  product.  He  says,  that  the  use  of  JSTordhauaen  acid, 
with  nitric  acid  or  nitrate  of  potassa,  produces  an  excellent  gun-cotton, 
(Pyroxylin);  but  it  is  too  insoluble  for  use  in  collodion. 

A.  P.  Sharp,  in  the  same  journal,  Sept.,  1858,  adverting  to  the  de- 
ficiency of  the  commercial  acids  in  strength,  gives  a  formula  which  is 
a  combination  of  Mialhe's  and  my  own,  and  obviates  the  noxious 
fumes  liberated  in  the  first,  and  the  asserted  liability  to  failure  from 
deficiency  in  material  in  the  second.  He  takes  of  commercial  nitric 
acid,  sp.  gr.  1.40,  eight  fiuidounces;  sulphuric  acid  sixteen  fluidounoes; 
nitrate  of  potassa  four  ounces,  and  fine  cotton  one  ounce ;  dissolves  the 
nitrate  of  potassa  in  the  nitric  acid,  and  then  adds  the  sulphuric  acid ; 
mixes  well  together,  and  while  warm  immerses  the  cotton  for  three 
minutes,  transferring  to  a  basin,  washing  well  with  water,  drying,  and 
dissolving. 

Oliver  G.  Sherman,  in  his  inaugural  thesis,  submitted  to  the  Phila- 
delphia College  of  Pharmacy  in  uie  spring  of  1848,  and  published  in 
the  Journal  the  same  year,  details  some  experiments  to  show  the 
different  solubilities  of  prepared  cotton  made  from  the  mixed  acids  of 
difierent  strengths,  and  immersed  at  different  temperatures. 

From  the  strong  acids  in  equal  parts  he  obtained  a  large  increase 
in  the  weight  of  the  cotton — 66|  per  cent.  It  was  soluble,  though  not 
completely  and  rapidly,  in  ether  and  a  mixture  of  five  parts  of  ether 
to  three  of  alcohol.  The  addition  of  a  small  portion  of  water  to  the 
acids  before  mixing  produced  the  effect  of  partially  dissolving  the 
cotton  and  furillshing  a  very  soluble  inexplosive  product.  Immersion 
of  cotton  in  five  parts  of  sulphuric  to  three  of  nitric,  produced  a  still 
greater  increase  of  weight,  nearly  70  per  cent.;  the  product  being 
nearly  insoluble,  and  highly  explosive. 

The  importance  of  temperature  in  this  preparation  was  tested  by 
immersing  the  cotton  in  a  mixture  of  the  refrigerated  acids  which  only 
reached  112®  F.  after  being  mixed;  the  product  was  found  to  have  in- 
creased 40  per  cent,  in  weight,  but  was  comparatively  insoluble.  In 
another  case,  the  cotton  was  immersed  after  the  cooling  of  the  mixed 
acids,  as  directed  in  the  foregoing  recipe;  the  product  gained  50  per 
cent.,  was  slightly  explosive,  and  partially  soluble.  In  no  case  was 
long  maceration  resorted  to,  and  the  trials  were  hardly  so  numerous 
as  to  justify  the  conclusions  stated  in  the  paper,  that  the  acids,  before 
mixing,  should  have  the  temperature  of  65°  F.,  to  which  they  should 
be  brought,  artificially,  in  the  winter,  and  that  at  the  time  of  immersing 
.the  cotton  the  thermometer  should  indicate  about  130®  F.  I  have 
seen  a  large  quantity  of  cotton  completely  consumed  under  nearly 
these  circumstances,  with  the  liberation  of  immense  volumes  of 
nitrous  fumes. 

Prof.  Procter  published,  in  1857,  Am.  Joum.  Pharm^y  vol.  xxix.  p. 
105,  an  essay  calling  attention  to  the  advantage  of  long  maceration 
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in  making  collodion,  and  directing  that  the  cotton  should  be  exposed 
four  days  to  the  mixed  acids.  He  gives  preference  at  the  same  time 
to  the  process  with  the  mixed  acids  over  that  of  the  Pharmacopoeia, 
which,  taken  in  connection  with  the  evidence  of  its  superiority,  so 
abundantly  famished  from  all  sources,  leaves  no  room  to  doubt  the 
superior  claims  of  this,  the  original  process. 

Waging  and  Drying. — It  now  remains  to  notice,  in  connection  with 
the  process  of  preparing  soluble  gun-cotton,  the  best  mod^  of  washing 
and  drying  it.  The  cotton  should  be  removed,  when  the  reaction  is 
complete,  into  a  funnel  or  other  suitable  support,  and  the  stream  from 
a  hydrant  turned  upon  it;  or,  if  this  is  not  convenient,  let  it  be  thrown 
into  a  vessel  of  water,  and  teased  out  with  two  sticks  or  glass  rods,  so 
as  to  be  thoroughly  permeated  by  the  water,  then  collected  into  a 
compact  form,  and  the  acidulated  water  decanted,  to  be  renewed  once 
or  twice,  or  as  often  as  necessary  to  purify  the  prepared  cotton.  This 
is  now  found  to  be  white,  tasteless,  inodorous,  and,  if  dried,  harsh  and 
almost  crystalline  in  its  texture.  The  object  of  drying  is  to  free  it 
from  the  water  absorbed  by  it  in  washing;  and  here  I  would  notice 
the  elegant  expedient  directed  in  the  formula ;  it  was  suggested  to  me 
by  the  late  W.  W.  D.  Livermore:  to  drain  oflf  the  water  by  pressure, 
and  then  to  macerate  the  cotton  a  few  minutes  in  alcohol,  which,  by  its 
affinity  for  the  water,  rapidly  extracts  it,  and  then  may  be  sufficiently 
separated  by  expression,  as  it  is  not  incompatible  with  the  ethereal 
solution,  which,  in  fact,  it  improves.  Behn's  patent  for  this  process 
of  washing  prepared  cotton  for  collodion  dates  long  since  this  sugges- 
tion, and  even  since  its  public  announcement  by  me  in  the  Philadel- 
phia College  of  Pharmacy. 

Straining  and  expressing  collodion  are  often  necessary  when  it  con- 
tains a  large  amount  of  undissolved  fibre,  as  the  last  portions  in  a 
bottle  from  which  the  clear  liquid  has  been  from  time  to  time  de- 
canted ;  a  slight  precaution  may  save  the  operator  a  great  deal  of 
trouble  and  mortification  from  his  hands  becoming  coated  with  it  be- 
yond remedy.  When  about  to  squeeze  the  strainer,  or  to  thrust  the 
nands  into  the  liquid  for  any  purpose,  be  careful  to  have  a  towel  at 
hand,  and  instantly,  on  removing  them,  wipe  them  thoroughly  dry 
before  time  is  allowed  for  evaporation  and  the  consequent  deposit  of 
the  pellicle.    This  plan  will  be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided  ob- 
jection to  its  use  in  some  cases.  C.  S.  Band  proposes  Venice  turpen- 
tine as  the  best  addition  to  obviate  this  effect. 

Rand*8  Modified  Collodion, 

Take  of  Prepared  cotton 3ij. 

Venice  turpentine 3ij. 

Sulphuric  ether Sv. 

Dissolve,  first,  the  cotton  in  the  ether;  add  the  turpentine,  and,  by 
slight  agitation,  complete  the  solution. 

The  resulting  collodion,  when  applied  to  the  skin,  forms  a  transpa- 
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rent  pellicle,  more  difficult  to  remoye  than  that  of  ordinary  collodion. 
Being  more  pliable,  it  yields  to  the  motion  of  the  akin,  and  will  not 
crack  even  after  several  days'  application.  It  might  be  supposed  that 
the  turpentine  would  render  it  more  irritating,  but  this  does  not  seem 
to  be  the  case,  owing  to  the  absence  of  that  mechanical  stimulus  so 
powerfully  displayed  in  ordinary  collodion.  The  addition  of  two 
drachms  of  mastic  to  the  above  may  be  at  times  advisable,  if  the  pel- 
licle be  required  of  great  toughness  and  strength ;  but  it  dries  more 
slowly,  and  remains  opalescent  longer  than  that  containing  Venice 
turpentine  alone.  This  preparation  is  more  suitable  for  the  purpose 
of  a  varnish  than  as  an  application  to  the  skin,  and  is  especially 
adapted  to  coating  labels  on  vials,  which  it  renders  impervious  to  cold 
and  hot  water  and  alcohol,  (hstor  oil  has  also  been  found  to  be  an 
excellent  addition  to  collodion  for  the  prevention  of  this  contraction. 

Properties, — Collodion  is  a  clear,  colorless  liquid,  of  a  syrupy  con- 
sistence, becoming  thinner  by  age,  with  a  strong  odor  of  ether;  when 
applied  to  a  dry  surface,  it  evaporates  spontaneously,  yielding  a  trans- 
parent pellicle  without  whiteness,  possessed  of  remarkable  adhesive- 
ness and  contractility,  and  quite  impervious  to  moisture  or  to  the 
action  of  any  ordinary  solvents,  ether  excepted. 

*^  A  piece  of  linen  or  cotton  cloth  covered  with  it,  and  made  to  adhere 
by  evaporation,  to  the  palms  of  the  hand,  will  support,  after  a  few 
minutes,  without  giving  way,  a  weight  of  from  20  to  30  lbs.  Its  ad- 
hesive power  is  so  great  that  the  cloth  will  sometimes  be  torn  before 
it  gives  way.  Collodion  is  frequently  not  a  perfect  solution  of  cotton ; 
but  contains,  suspended  and  floating  in  it,  a  quantity  of  vegetable 
fibre  which  has  escaped  the  solvent  action  of  the  ether.  The  liquid 
portion  may  be  separated  from  these  fibres  by  decantation  or  straining, 
but  it  is  doubtful  whether  this  is  an  advantage  for  surgical  use.  In 
the  evaporation  of  the  liquid,  these  undissolvai  fibres,  by  felting  with 
each  other,  appear  to  give  a  greater  degree  of  tenacity  and  resistance 
to  the  dried  mass,  without  destroying  its  transparency. 

Mode  of  Preservation — Collodion  is  one  of  those  liquids  which,  owing 
to  extreme  volatility,  it  is  objectionable  to  use  from  a  large  bottle,  not 
only  from  the  waste  by  evaporation  every  time  the  stopper  is  drawn, 
and  the  consequent  inspissation  of  the  liquid;  but,  also,  from  the  ex- 
plosive nature  of  the  vapor  of  ether  when  it  comes  in  contact  with 
flame ;  it  should,  therefore,  be  put  up  in  small  vials,  from  which  it  may 
be  used  with  economy  and  safety. 

Formerly  the  manufacturers  usually  put  it  in  ground  stoppered  vials, 
of  one  or  two  ounce  capacity ;  but  an  improvement  has  been  made  in 
the  substitution  for  these  of  common  cork  stoppered,  one  ounce  vials. 

Cork,  by  its  elasticity,  can  be  made  to  fit  the  neck  of  a  vial  more 
tightly  than  the  best  glass  stopper,  and  is,  therefore,  less  liable  to  be 
thrown  out  on  an  elevation  of  temperature  of  the  contained  volatile 
liquid. 

Collodion  is  generally  applied  by  the  aid  of  a  camel's-hair  brush, 
but  if  one  of  these  is  allowed  to  dry,  after  being  immersed  in  the 
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liquid,  it  is  apt  to  be  too  stiS*  to  use  again.  To  obviate  this  ^s-  ISS. 
disadvantage,  a  contrivance,  such  as  ia  shown  in  the  accom- 
panying  fignre,  is  resorted  to ;  it  consists  of  a  long  f 3j  vial, ' 
with  a  cork  stopper,  which  is  perforated  with  the  smallest 
mlioder  of  the  cork  borer,  or  with  the  rat-tail  file  (see 
^ga.  181  and  182,  p.  260),  and  into  this  perforation  a  thin 
piece  of  wood  with  a  turned  cap  about  the  diameter  of  the 
cork  is  tightly  inserted ;  this  plug  of  wood  has  the  diame- 
ter of  the  quill  of  a  camel's-nair  brush  of  medium  size, 
and  it  ia  long  cDough  to  project  below  the  cork  so  that  the 
quill  will  fit  on  to  it  and  be  secure.  The  bottle  being  now 
nearly  filled  and  the  cork  inserted,  the  brush  will  dip  into 
the  oollodion,  and,  by  constant  immersion,  will  keep  moist 
and  always  ready  for  use.  For  further  particulars  in  re- 
gard to  the  application  of  this  principle  to  the  administration  of  medi- 
cines, the  reader  is  referred  to  the  chapter  on  Dispensing. 

I  have  observed  that  where,  from  exposure,  a  part  of  the  ether  has 
evaporated,  the  addition  of  more  ether  will  serve  to  redissolve  the  gela- 
tinous residue,  unless  it  has  dried  beyond  a  certain  point,  at  which  it 
becomes  quite  insoluble. 

Uks  of  Colhdvm. — The  chief  use  of  this  interesting  liquid  is  in 
photography,  which  has  already  extended  so  as  to  become  one  of  the 
most  important  of  the  modern  arts.  In  medical  practice  its  principal 
application  is  to  ordinary  superficial  sores,  as  cuts  and  abrasions  of  the 
skin,  and  also  to  some  skin  diseases,  where  the  indication  is  to  protect 
the  part  from  external  irritating  influences,  and  where  violent  itching 
is  one  of  the  most  troublesome  symptoms.  Prof.  Simpson,  of  Edin- 
burgh, recommends  it  for  sore  nipples,  which  it  completely  protects 
without  interfering  with  the  sucking  of  the  infant;  for  this  purpose, 
it  would  seem  that  Sand's  preparation  would  be  best  suited.  It  was 
first  principally  recommended  for  the  application  of  bandages,  and  is 
used  in  France  as  a  substitute  for  dextrin  in  permanent  splints,  which, 
by  its  use,  may  be  applied  over  a  less  extended  surface  without  dimin- 
ishing the  strength  and  permanence  of  the  dressing. 

Id  cases  of  burns,  where  the  cuticle  has  been  removed  and  the 
symptoms  of  acute  pain  allayed  by  suitable  applications,  collodion  is 
capable  of  one  of  its  most  useful  applications,  though  for  this  purpose 
its  contractility  should  be  obviated  by  adding  Venice  turpentine  or 
castor  oil,  as  before  indicated. 

By  combining  collodion  with  the  ethereal  tincture  of  chloride  of 
iron,  a  compound  is  produced  which  is  said  to  furnish  a  much  more 
resisting  and  pliable,  though  thinner  pellicle,  and  one  adapted  to  the 
treatment  of  erysipelas. 

The  following  combinations  have  been  proposed  by  James  T.  Shinn, 
of  Philadelphia,  for  adapting  collodion  to  useful  therapeutic  appli- 
cations. 
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lodinal  Collodion. 

Take  of  Iodine Half  an  ounce. 

Canada  balsam         ....    Half  an  ounce. 

Collodion A  pink  -# 

Dissolve  the  iodine  and  balsam  in  the  collodion. 
Used  as  a  substitute  for  iodine  ointment. 

Belladonnal  Collodion. 

Take  of  Select  belladonna  leaves,  powdered  Eight  ounces. 

Ether Twelve  fluidounces. 

Alcohol  (95  per  cent.)      .        .        .  SuflBcient. 

Canada  balsam         ....  Half  an  ounce. 

Collodion  wool  (prepared  cotton)      .  A  drachm. 

Macerate  the  leaves  in  the  ether  with  four  fluidounces  of  alcohol,  for 
six  hours,  pack  in  a  percolator,  and  pour  on  alcohol  till  a  pint  of 
tincture  is  obtained ;  in  this  dissolve  the  cotton  and  balsam.  This  is 
a  desirable  substitute  for  belladonna  plaster.  It  may  be  made  free 
from  color  by  dissolving  atropia  in  collodion. 

Aconital  Collodion  may  be  made  from  aconite  root  by  a  similar  for- 
mula.   (See  Blistering  Collodion) 

The  composition  of  collodion  has  excited  much  discassion,  and  some  inge- 
nioas  hypotheses.  The  discovery  by  Prof.  Leidy,  of  this  city,  of  a  beaatifal 
crystalline  deposit  in  inspissated  collodion,  and  a  similar  and  independent 
observation  in  London,  are  among  the  most  remarkable  facts  bearing  apon 
the  composition  and  chemical  relations  of  the  group  of  principles  to  which 
lignin  belongs. 

The  action  of  nitric  acid  on  cotton  appears  to  result  in  the  sabstitution  of 
nitric  acid  for  hydrogen,  or  nitric  acid  for  water,  in  the  formula  of  cotton. 
According  to  Porret  &  Teschemacher,  the  formula  for  trae  pyroxylin  (gun- 
cotton)  is  Ci,H808+4N,04,  or  G^fi^^+i^O^.  According  to  this  form- 
ula 2  equivalents  of  water  in  the  cotton  are  replaced  by  2  of  nitric  acid,  and 
this  compound  is  combined  with  2  equivalents  of  nitric  acid.  Gladstan, 
Pharm.  Journal,  xi.  481,  gives  the  composition  of  the  soluble  prepared  cot- 
ton thus,  Gg^U^yO^SNO^.  If  this  is  correct,  the  inference  is  warranted  that  3 
equivalents  of  nitric  acid  enter  into  this  compound,  and  it  seems  probable 
that  there  is  a  relation  not  yet  fully  established  between  the  explosiveness  of 
the  product  and  the  amount  of  nitric  or  nitrons  acid  entering  into  its  com- 
position. That  there  is  also  a  relation  between  explosiveness  and  solubility 
is  established  by  the  experience  of  practical  men ;  the  real  pyroxylin  is  in- 
soluble in  ether,  xyloidin  is  freely  soluble,  and  from  one  extreme  to  the 
other  there  seems  every  grade  of  solubility.  A  careful  study  of  the  increase 
of  weight  in  the  preparation  of  specimens  of  different  degrees  of  solu'bility, 
might  lead  to  clearer  ideas  upon  the  composition  of  this  as  yet  uncertain 
preparation. 

M.  Reschamp,  Professor  in  the  School  of  Pharmacy  at  Strasbarg,  has  suc- 
ceeded in  reproducing  cotton  from  pyroxylin,  by  heating  it  at  the  temperature 
of  212^  with  a  concentrated  solution  of  proto-chloride  of  iron.  The  chloride 
deepens  in  color,  and  very  soon  there  is  a  disengagement  of  pure  nitric  oxide. 
When  this  has  ceased,  and  the  cotton  has  been  washed  with  hydrochloric 
acid,  to  remove  the  peroxide  of  iron  impregnating  it,  the  cotton  is  found  to 
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hftTe  lost  the  properties  of  pyroxylin.  In  the  same  way,  amidon  has  been 
produced  from  zyloidin. 

Products  op  the  Distillation  of  Wood. 

*'  By  the  distillation  of  the  purer  kinds  of  wood  in  close  vessels,  a 
variety  of  interesting  compoands  are  produced,  which  are  useful  in 
the  arts  and  in  medicine.  Of  these,  charcoal  (carbo  ligni,  U.  S)^  acetic 
acid  (acidum  aceticum,  U.  S.\  and  pyroacetic  and  pyroxylic  spirit, 
and  creasote  (creasotuno,  U.  S.\  may  be  mentioned  as  of  special  interest 
to  the  physician,  and  a  short  notice  of  each  is  appended. 

Oarbo  Ligni  and  Carbo  Animalis,  V.  S. 

The  former  of  these  two  kinds  of  charcoal  is  used  in  medicine, 
while  the  latter  is  most  employed  in  chemical  processes  as  a  decolor- 
izing agent. 

Willow  charcoal,  the  variety  most  used  in  medicine,  is  chieflv 
obtained  from  the  manufacturers  of  gunpowder,  who  devote  much 
attention  to  the  production  of  a  pure  and  fine  powdered  article. 

Charcoal  is  wholly  insoluble,  tasteless,  and  inodorous ;  it  absorbs 
moisture  and  gases  from  the  air,  and  contains  a  small  portion  of  the 
incombustible  saline  materials  of  the  wood,  from  which  it  may  be 
freed  by  digestion  in  diluted  muriatic  acid,  although  this  precaution 
is  not  necessary  as  a  preparation  for  medicinal  use. 

The  dose  of  powaered  charcoal  as  an  absorbent  disinfectant,  is 
about  a  teaspoonrul  or  less ;  as  an  aperient,  a  tablespoonful,  or  some- 
what less,  mixed  with  magnesia. 

Animal  charcoal,  or  bone-black,  is  made  from  bones  by  calcination, 
and,  besides  carbon,  contains  phosphate  and  carbonate  of  lime  in 
abundance ;  these  important  constituents  have  much  to  do  with  the 
peculiar  porosity  which  gives  to  this  substance  the  power  of  absorb- 
ing coloring  matter  and  gases,  and  adapts  it  for  the  various  uses  in 
the  arts  and  in  pharmaceutical  chemistry  to  which  it  is  applied.  It 
is  not  very  convenient  to  use  in  fine  powder,  and  is  hence  generally 
prepared  in  a  granular  condition. 

Oarbo  animalis  purificatus,  U.  S^  is  among  the  preparations  designed 
to  be  made  by  the  apothecary.  It  is  prepared  by  digesting  a  pound 
of  animal  charcoal  with  twelve  fluidounces  each  of  muriatic  acid  and 
water,  for  two  days,  at  a  moderate  heat,  pouring  off  the  liquid  and 
washing  the  charcoal  thoroughly  with  water. 

This  is  adapted  to  many  uses  to  which  the  unpurified  powder  would 
be  unsuited,  owing  to  its  saline  ingredients. 

In  the  preparation  of  the  alkaloids,  gallic  acid,  and  numerous  other 
chemical  substances,  animal  charcoal  is  used  to  absorb  the  associated 
coloring  matters ;  but  it  should  not  be  forgotten  that  the  same  pro- 
perty which  adapts  it  to  take  up  the  coloring  matter  also  occasions, 
to  some  extent,  the  absorption  of  the  alkaloid  or  other  principle,  so 
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that  the  loss  by  the  decolorizing  process  is  considerable,  unless  means 
are  resorted  to  for  the  subsequent  extraction  of  the  absorbed  portions. 
To  its  absorbent  property  animal  charcoal  owes  its  utility  as  a  dis- 
infectant and  antidote  to  the  powerful  vegetable  poisons,  which,  as 
proved  by  Dr.  B.  H.  Eand,  may  be  rendered  innoxious  in  their  effects 
by  a  large  admixture  of  this  inert  but  porous  powder. 

Charcoal  DerUifrice. 

Take  of  Eecently-burnt  charcoal,  in  fine  powder       .    6  parts. 

Powdered  myrrh, 

Powdered  cinchona  bark  (pale),  of  each        .    1  part. 
Mix  thoroughly. 

Charcoal  Tooth-paste. 

Take  of  Chlorate  of  potassa    ....    A  half  drachm. 
Mint  water 1  fiuidounce. 

Triturate  to  form  a  solution,  then  incorporte  with — 

Powdered  charcoal     ....    2  ounces. 
Honey 1  ounce. 

A  charcoal  prepared  from  areca  nuts  is  much  esteemed  as  a  denti- 
frice in  England. 

ACIDUM  ACETICUM,   U.  S. 

The  acid  liquid  distilled  over  when  charcoal  is  prepared  from  wood, 
in  close  cylinders  without  access  of  air,  contains  this  valuable  acid  in 
a  very  impure  state.  By  subjecting  this  to  further  distillation,  the 
liquid  is  collected  which  is  known  as  wood  vinegar,  or  pyroligneous 
acid.  By  saturating  this  acid  with  lime,  acetate  of  lime  is  produced, 
which,  by  decomposition  with  sulphate  of  soda,  furnishes  sulphate  of 
lime  and  acetate  of  soda;  the  latter  salt  being  crystallized  in  a  state 
of  purity,  yields,  by  distillation  with  sulphuric  acid,  pure  hydrated 
acetic  acid  in  solution  in  water. 

The  officinal  acetic  acid  is  directed  in  the  Pharmacopoeia  to  have  a 
specific  gravity  of  1.041,  which,  however,  is  a  less  satisfactory  assur- 
ance of  its  strength  than  its  saturating  power,  which,  as  before  stated 
under  Aceta^  is  such  that  100  grains  saturate  60  of  crystallized  bicar- 
bonate of  potassa,  and  contain  86  grains  of  monohydrated  acid. 

Acetic  acid  is  now  so  cheaply  and  abundantly  produced  for  use  in 
the  arts,  that  it  is  placed  in  the  Pharmacopceia  among  the  articles  of 
materia  medica;  the  process  above  given  is  selected  from  a  variety 
in  common  use.    Acetate  of  lead  is  one  of  its  sources  of  production. 

Under  the  name  of  glacial  acetic  acidj  the  Dublin  Pharmacopoeia 
directs  a  concentrated  acid,  which,  at  the  temperature  of  40^  F.,  depo- 
fiitH  crystals.  It  may  be  prepared  by  exposing  finely  powdered  acetate 
of  lead  (previously  dried  at  a  temperature  of  about  800°  F.,  until  it 
(itituinH  to  lose  weight)  to  an  atmosphere  of  dry  hydrochloric  acid  in  a 
fiimk  or  retort,  until  nearly  the  whole  of  it  exhibits  a  damped  appear- 
uricij,  then  connecting  it  with  a  Leibig's  condenser  and  applying  heat 
liy  means  of  a  choride  of  zinc  bath,  until  the  whole  of  the  acid  shall 
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have  distilled  over.  The  specific  gravity  of  this  acid  is  1.065 ;  it  con- 
tains about  98  per  cent,  of  hydrated  acetic  acid,  is  volatile,  colorless, 
inflammable,  and  dissolves  camphor,  resins,  volatile  oils,  &c.  Its  chief 
use  is  in  perfumery  for  forming  a  very  pungent  perfume  for  smelling- 
bottles. 

Acetic  add  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  cider  and  wine,  and  in  this  impure  and  diluted  form  is 
called  vinegar ;  in  chemical  works  it  is  generally  classed  among  the 
derivatives  of  alcohol. 

Much  of  the  vinegar  of  commerce  is  largely  adulterated  or  sophis- 
ticated, although,  according  to  the  experiments  of  W.  W.  D.  Liver- 
more,  the  use  of  sulphuric  acid  is  less  common  than  has  been  sup- 
posed. Of  sixteen  specimens  of  commercial  vinegar  obtained  from 
different  sources,  none  were  adulterated  with  sulphuric  acid.  Tested 
for  malic  acid,  gum,  and  extractive  matter,  believed  to  be  always 
present  in  cider  vinegar,  all  but  two  gave  evidence  of  containing  one 
or  more  of  these  products  by  throwing  down  a  precipitate  with  sub- 
acetate  of  lead,  soluble  in  nitric  acid. 

The  strength  of  the  different  specimens  was  ascertained  by  him  as 
follows.  The  numbers  represent  the  number  of  grains  of  bicarbonate 
of  potassa  saturating  100  grains  of  vinegar : — 

No.  1 9  grains. 
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The  normal  saturating  power  is  about  7|  grains  of  the  bicarbonate 
to  100  grains  of  vinegar. 

Camphorated  Acetic  Acid. 

Take  of  Camphor       .        .    Half  ounce. 

Acetic  acid    .        .    6|  fluidounces. 

Pulverize  the  camphor  by  means  of  a  few  drops  of  spirits  of  wine, 
and  dissolve  it  in  the  acetic  acid.  Used  as  a  fumigative  in  fevers,  an 
embrocation  in  rheumatism,  and  a  refreshing  and  pungent  perfume. 

ACETONB,  OR  PyROACETIC  SpIRIT,   C3H3O,   AND  PVROXYLIC    SPIRIT, 

OR  Wood  Naphtha,  CjHp,. 

These  are  products  of  the  distillation  of  wood,  which  are  separated 
from  the  acia  liquors,  ader  they  are  saturated  with  lime,  by  simple 
distillation  and  rectification. 

They  are  both  colorless,  or  slightly  yellow,  inflammable,  volatile, 
pungent  liquids,  closely  resembling  each  other  in  sensible  and  medi- 
cal properties,  nearly  always  impure,  and  generally  confounded  with 
each  other,  in  commerce ;  they  may  be  known  apart  by  their  reactions 
with  chloride  of  calcium. 
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While  pyroacetic  spirit  does  not  dissolve  or  mix  with  a  saturated 
solution  of  the  chloricie,  pyroxjlic spirit  instantly  mixes  when  dropped 
into  it. 

The  normal  specific  gravity  of  each  is  about  the  same,  .792  to  .798; 
but,  as  found  in  commerce,  they  oflener  reach  .820  to  .846. 

Under  the  name  of  methylic  spirit,  hydrated  oxide  of  methyl 
(CjHjO  +  HO),  pyroxylic  spirit  is  extensively  used  in  England  as  a 
cheap  substitute  for  alcohol,  and  is  sometimes  substituted  for  it  in  the 
preparation  of  chloroform.  Dr.  Hastings,  of  London,  introduced  it 
several  years  ago  as  a  remedy  for  consumption,  and  both  this  and 
pyroacetic  spirit  are  sometimes  prescribed,  though  not  so  much  as 
formerly,  in  connection  with  cough  medicines.  Doss,  about  10  to  40 
drops. 

Creasotum,  U.  S. 

This  is  a  secondary  empyreumatic  product  of  destructive  distillation 
which  the  Pharmacopceia  aescribes  as  being  obtained  from  tar.  As 
found  in  commerce,  it  is  an  oily  liquid  obtained  indiscriminately 
from  various  kinds  of  tar,  especially  that  from  bituminous  coal,  and 
varies  in  composition. 

Pure  creasote  is  colorless  and  transparent,  having  a  high  refractive 
power  and  oleaginous  consistence.  Its  ordor,  when  diffused,  is  pecu- 
liarly smoky,  its  taste  burning  and  caustic;  its  specific  gravity  is 
about  1.057.  It  is  freely  soluble  in  alcohol,  ether,  acetic  acid,  caustic 
potash,  and  in  water  to  the  extent  of  six  or  ten  drops  to  the  ounce. 

The  article  now  generally  sold  as  creasote,  is  quite  different  from 
what  was  formerly  met  with  under  that  name.  It  is  now  imported 
from  Germany,  and  is  much  cheaper  than  the  kind  which  formerly 
came  from  England,  and  was  obtained  from  wood  tar.  The  present 
article,  which  is  remarkable  for  readily  assuming  a  brown  color  on 
exposure  to  the  light  and  air,  is  prepared  from  coal  tar.  It  has  a 
specific  gravity  of  1.062,  and  boils  at  386®.  A  slip  of  pine  wood 
dipped  first  into  this,  and  then  into  hydrochloric  acid,  becomes  blue, 
which  is  not  the  case  with  the  true  wood-tar  creasote.  In  an  article 
on  this  subject,  in  the  New  York  Journal  of  Pharmacy^  Oct.,  1858, 
Professor  Edward  N.  Kent  has  given  a  method  of  manufacture  and 
purification  which  has  proved  successful  in  his  hands,  and  expresses 
the  opinion  that  carbolic  acid,  as  he  considers  it,  is  creasote  in  a  purer 
form  than  that  obtained  from  wood  tar.  It  is  certainly  less  disagree- 
able for  use. — (See  Phenylic  Acid) 

The  most  important  property  of  creasote  is  that  of  coagulating 
albumen,  which  renders  it  powerfully  antiseptic  and  caustic.  Placed 
in  contact  with  a  suppurating  surface,  it  whitens  the  cuticle  and  de- 
stroys it,  like  nitrate  of  silver. 

Its  principal  use  internally  is  in  the  form  of  creasote  water,  to 
check  nausea.  For  this  purpose,  about  two  drops  may  be  dissolved 
in  an  ounce  of  water,  and  a  little  gum  and  sugar  added.  DosE,  a  table- 
spoonful  (equal  to  one  drop),  frequently  repeated. 

Dropped  upon  a  fragment  of  cotton,  after  dilution  with  alcohol, 
ether,  or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  relieves 
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toothache  when  the  pain  is  occasioned  by  the  exposure  of  the  nerve, 
and  is  popularly  regarded  as  the  most  certain  remedy. 

From  very  frequent  experiment  and  practice,  I  belieye  that  any  of 
the  highly  pungent  essential  oils,  as  of  cloves  and  cinnamon,  are 
equally  efficient,  while  tannic  acid  and  chloroform,  which  are  much 
less  offensive,  are  nearly  always  successful.  Very  painful  and  dis- 
tressing accidents  are  liable  to  occur  from  attempting  to  drop  any  of 
these  liquids  into  the  cavity  of  a  tooth  from  a  vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with  a 
cameFs-hair  pencil;  but  for  other  purposes  it  is  usually  prepared  in 
the  form  of  ointment  (unguentum  creasoti,  17.  S.\  or  in  solution  in 
water.  In  hemorrhages,  it  acts  as  a  most  efficient  styptic,  and  is  suc- 
cessfully applied  in  solution,  in  the  proportion  of  about  six  drops  to. 
the  ounce  of  water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 
quently called  upon  to  prescribe  and  apply.  Large  quantities  are 
also  consumed  by  dentists. 


CHAPTER   II. 

ON  FARINACEOUS,  MUCILAGINOUS,  AND  SACCHARINE 

PRINCIPLES. 

Starch,  C^^H^O^m  having  the  same  composition  as  lignin,  differs 
from  it  widely  in  physical  properties ;  it  exists  in  various  parts  of 
plants,  especially  in  seeds,  tubers,  and  bulbous 
roots,  in  minute  cells,  which  may  be  distin-  Fig.  190. 

guished  by  a  microscope  of  moderate  power. 


The  fliie  and  shape  of  these  have  been  made  Sj^  <^^  .^ 
special  subjects  of  investigation  by  pharmacolo-  ^  ^  Ijir  Slir 
gists,  and  their  study  has  been  found  to  aid  in 
the  recognition  of  the  different  varieties  of  fe- 
cola,  and  in  detecting  adulterations.  The  en- 
velop of  these  starch  granules  is  insoluble  in 
cold  water,  but  is  ruptured  by  the  application 
of  heat,  so  that  the  contents  are  exposed  and 
become  dissolved.    Hence,  starch  is  said  to  be 

insoluble  in  cold^  but  soluble  in  hot  water.    By  

the  action  of  heat,  and  a  very  small  proportion  g^^^  ^^^^^  „  ^^^^ 
of  strong  infusion  of  malt,  starch  is  converted  under  a  microscope. 
into  dextrin^  a  soluble  form  having  the  same 
composition,  and  so  named  from  its  power  of  causing  the  plane  of 
polarization  to  deviate  to  the  right.  This  object  is  also  attained,  as 
in  the  case  of  lignin,  by  the  action  of  dilute  acids,  which  also  ultimately 
convert  it  into  grape  sugar.  One  of  the  most  striking  characteristics 
of  starch  is  its  reaction  in  cold  solution  with  iodine,  with  which  it 
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forms  &  rich  blue  colored  iodide,  which  loses  its  color  bv  beat  These 
two  substances  thus  become  tests  for  each  other.  With  bromine  it 
produces  an  orange-colored  precipitate,  which  cannot  be  dried  without 
decompositioQ. 

Lichenin  from  cetmria,  canageenin  from  chondras,  inuUn  from  inula 
belena,  and  other  sources,  are  closely  allied  to  starch,  bat  are  distin- 
guished from  it  and  from  each  other  by  physical  peculiarities,  and  by 
the  fact  that  while  Hchenin  turns  blue  with  iodine,  innlin  beoomea 
yellD\c  or  brownish  with  that  test,  and  carrageenin  is  not  affected  by 
it,  though  differing  from  gum  in  solubility  and  in  certain  cbemicu 
relations. 

Gums  differ  from  starch  chiefly  in  the  absence  of  the  granolar  con- 
dition,  aud  their  partial  or  complete  solubility  in  cold  water.  They 
are  obtained  from  certain  plants  in  amorphous  masses,  mostly  exuding 
spontaneously  or  upon  a  puncture  of  the  bark.  A  solution  of  gum  is 
not  affected  by  iodine,  but  the  m6st  common  varieties  are  precipitated 
in  a  very  insoluble  form  by  subacetate  of  lead,  2PbO,Ac.  A  solution 
of  gum  is  also  precipitated  by  alcohol. 

The  different  varieties  of  gum  are  as  follows: — 

Arahin  is  derived  largely  from  the  acacias ;  it  is  extremely  soluble 
in  water,  forming  a  clear  and  colorless  though  viscid  solution,  almost 
free  from  taste.  It  may  be  considered  the  type  of  the  class,  and  exists 
nearly  free  from  impurities  in  the  finer  qualities  of  gum  Arabic  , 

Bassorin  is  an  insoluble  variety,  swelling  with  water  and  dissolving 
in  alkalies.  This  predominates  in  gum  tragacanth,  and,  according  to 
some,  in  salep. 

Pectin  and  PkHc  Acida. — Many  plants  contain,  in  different  organs, 
especially  in  succulent  roots  and  acidulous  fruits,  a  body  called  pec- 
tose,  which,  through  the  influence  of  a  peculiar  ferment  called  pectase, 
the  organic  acids  and  light  and  heat,  undergoes  a  change  into  other 
bodies  of  the  same  relative  combinations. 

Pectin,  parapectin,  and  metapectin    C^TT^O^-I- 8H0. 

Pectosicacid         ....    Cj,E„0a,-t-8H:0. 

Pecticacid C„H„0„-I- 2H0. 

Parapectic  acid      ....    C„Hj,0jj+2H0. 

Metapectic  acid  ....  C„II,0,+2HO. 
The  unripe  fruits  contain  only  pectose;  while  ripening,  pectin  and 
parapectin,  and  subsequently  metapectic  acid  are  formed,  so  that  the 
change  of  the  consistence  of  the  fruits  is  less  dependent  on  a  obange 
of  the  cellulose,  than  owing  to  this  transformation.  Green  fruits  ex- 
hale oxygen  in  daylight ;  with  the  alteration  of  pectose,  the  formation 
of  sugar  sets  in,  carbonic  acid  is  exhaled,  the  green  color  disappears, 
and  the  free  acids  (citric,  malic,  tartaric,  &c.)  become  neutralized  by 
potassa,  lime,  &c.,  or  their  taste  is  masked  by  the  increase  in  the 
quantity  of  sugar. 
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Pectin  is  the  cause  of  the  gelatiniziDg  of  the  juices  of  currants, 
raspberries,  &a,  and  of  gentian,  dandelion,  rhubarb,  and  other  roots. 
The  salts  of  the  above  acids  are  uncrjstallizable ;  those  with  the 
metallic  oxides  are  mostly  gelatinous  precipitates,  while  those  with 
alkalies  are  soluble  in  water,  but  gelatinize  on  cooling. 

Otraain  is  the  name  given  to  the  insoluble  ingredient  in  cherry-tree 
gam ;  it  much  resembles  Bassorin,  but  requires  investigation. 

Mucilage,  which  exists  in  the  mallows,  in  flaxseed,  and  in  salep,  is 
floluble,  but  forms  a  less  clear  solution  than  Arabin ;  it  is  distinguished 
chemioally  by  being  precipitated  by  neutral  acetate  of  lead,  PbO,Ac. 

Mezquite  is  a  name  proposed  for  a  gum,  to  which  attention  has  been 
called  by  Dr.  Geo.  Shumard,  produced  abundantly  in  Texas  and  New 
Mexioo— parts  of  our  own  country  as  yet  but  little  explored ;  it  is 
extremely  soluble,  and  differs  from  Arabin  principally  in  not  being 
precipitated  by  subacetate  of  lead,  2PbO,Ac. 

Sugars. 

Sugars  are  of  several  kinds,  which  are  closely  allied  to  each  other 
and  to  the  foregoing  ternary  principles  in  composition.  They  are 
distinguished  by  a  sweet  taste,  and  a  more  or  less  distinctly  crystal- 
line form.  They  are  mostly  soluble  in  water  and  somewhat  soluble 
in  alcohol. 

The  following  table  exhibits  the  composition,  sources,  and  chemical 
properties  of  the  difierent  varieties : — 

(1.)  Carhohydratet.     Sugars  of  the  ComponHim  C^HxOx. 

a,  Directlj  fermenUble. 


Grape  sngar,  Gluooea 

c«H„o,H-aHo 


Fruit  tugar,  onorTStal- 
liiad  sugar  a.  Chala- 


rioae 


C|iH|tO„ 


In  grapes,  the  fmit  of  roa- 
aoeSy  &c.,  in  diabetic 
nrine,  from  starch  by  the 
action  of  snlphnric  acid. 

In  frnits,  honey,  &c. 


Deviates  polariied  light  to  right ; ' 
flolnble  in  1}  parts  cold  water, 
insoluble  in  alcohol ;  with  NO5, 
yields  oxalic  acid. 

Rotating  left;  easily  soluble  in 
water  and  diluted  alcohol. 


h.  FermanUble  bj  being  converted  first  into  fnxit  sngar  bj  yeaKt. 


Cane  sugar 
0ttH^0,^H0 


MelltoM 


|In     sugar-cane,     Chinese  Rotating  right ;  easily  soluble  in 
sugar-cane,    corn-stalks,'     water,  little  in  alcohol ;  yields 
beets,  sugar  maple,  se-     oxalic  acid  with  NO5. 
▼oral  palms,  &c.  i 

In  Australian  manna  from.  Rotating   right ;    crystallizes  in 
eucalyptus  mannifera.     ,    needles ;  reactions  similar  to 

I     cane  sugar. 


■  Polarisation  of  light,  which  is  stated  as  characteristic  in  the  case  of  the  several 
ingars,  consists  of  a  change  produced  upon  light  by  the  action  of  certain  media  and 
surfaces  by  which  it  ceases  to  present  the  ordinary  phenomena  of  reflection  and  trans- 
mission. Instruments  employed  to  exhibit  this  change  are  called  polariscopes.  By 
the  use  of  these,  differences  may  be  readily  detected  between  substances  which  are 
nearly  identical  in  chemical  properties. 
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e.  Not  fermentJible  bx  jeMt. 


Melezitose    C,2H„0„ 


Mjcose 
Ci2H„0„+2HO 

Eacsljne    C^HijO,, 


Inoflite  (Phaseomaimite) 
C„H,30,jr+4H0 


Sorbin    C,«H..O 


I8"W^18 


Lactin,  sugar  of  milk 


In  the  ezndstion  of  the 
laroh,  larix  oommxmis 
(Fr.  nUUze) 


In  ergot. 


In  Australian  znanna,  ac- 
oompanying  melitose. 

In  muscular  flesh,  and  in 
the  unripe  kidney  bean. 
Phaseolus  vulgaris. 


In  the  berries  of   Sorbus 
auouparia. 


In  milk. 


Rotating  power  right ;  sweet  like 
glucose ;  very  soluble  in  water, 
almost  insolnble  in  aloohd; 
ferments  easily  after  treatment 
with  diluted  80,. 

Rotating  power  right ;  easily  so- 
luble in  water,  almost  inadlu- 
ble  in  alcohol. 

Unorystallizable ;  even  afUr  treat- 
ment with  SOg,  not  suaoeptible 
of  fermentation. 

Effloresoing;  soluble  in  water, 
little  soluble  in  alcohol;  not 
altered  by  diluted  acids ;  other- 
wise similar  in  behavior  to 
grape  sugar ;  with  NO^  nitro- 
inosite. 

Rotating  power  left ;  soluble  in  ^ 
water,  little  in  boiling  alcohol; 
hard  crystals,  not  altered  by 
diluted  SO3 ;  yields  oxalic  acid 
with  NOg;  reduces  oxide  of 
copper. 

Rotating  power  right ;  very  haid 
prisms ;  soluble  in  6  parts  oold 
water,  insoluble  ii  ellier, 
slightly  soluble  in  alcohol; 
by  dilute  acids,  converted  into 
lactose,  and  then  fermentable ; 
yields  mucic  acid  with  NO^ . 


(2.)  Sugars  of  the  Composition  C^xOx—i* 


Not  fermenting. 


Mannite    CijHi^O,, 


Dnlcose,  Dulcin 
C,2H,40,2,or 
CMHM0,rf2H0 

Qiiercite    CjjHjjOjq 


Finite     C,2n,jO,o 


I  In  manna,  mushrooms,  &o. 


From  an  unknown  plant  in 
Madagascar. 


In  acorns. 

In  pinus  Lambertiana. 


No  rotating  power ;  soluble  in  5 
parts  cold  water,  scarcely  in 
cold  alcohol,  with  NO^,  sac- 
charic and  oxalic  acids. 

No  rotating  power ;  easily  solu- 
ble in  water,  with  difficulty  in 
alcohol ;  yields  mucic  acid 
with  NO5. 

Sublimes  in  needles ;  with  nitric 
acid,  yields  oxalic  acid. 

Rotating  power  right ;  very  sweet ; 
readily  soluble  in  water ;  near- 
ly insoluble  in  boiling  alcohol. 
Melampyrite    CjjHijOjj    In    melampymm    nemoro- No  rotating  power ;  soluble  in  25 

I     sum.  ;    parts  water,  1362  parts  aloohol ; 

not  altered  by  diluted  80,, 
with  NO5,  mucic  and  oxalic 
acids. 


SUGARS. 


291 


(3.)  Sugars  of  other  Compontion, 


Not  fermentiag. 


Qljcerin    CgH,O^HO 


BrTthromannite 


Oljojrriiiiin    C^H^Oi^ 


The  basio  prinoiple  of  fats. 


Oily  liquid ;  misoible  with  water 
and  alcohol ;  insoluble  in  ether ; 
with  NOg,  yields  glonoin. 
Product  of  decomposition  of  Supposed  to  be  identical  with 

phjcite. 

No  rotating  power ;  easily  soluble 
in  water,  with  difficulty  in  alco- 
hol ;  with  NO5  oxalic  acid. 

Unciystallisable  and  jrellowish ; 
scarcely  soluble  in  cold  water, 
soluble  in  cold  alcohol. 


eiythrin. 
In  protococous  yulgaris 
Alga, 

In  glycyrrhiza  glabra,  and 
echinata. 


Bbmabks  on  the  Sugars. 

(Jane  sugar  is  one  of  the  sweetest  of  the  sugars ;  when  pure  it  is  white 
or  crystallized  in  translucent  double  oblique  prisms,  soluble  in  alcohol 
but  not  in  ether.  It  is  soluble  in  |  its  weight  of  water ;  its  solution 
heated  in  contact  with  salts  of  copper,  mercury,  gold  and  silver,  de- 
composes them.  Its  watery  solution  with  yeast  undergoes  the  vinous 
fermentation ;  sugar  forms  both  a  soluble  and  insoluble  compound 
with  oxide  of  lead ;  lump  sugar  is  permanent  in  the  air,  and  phospho- 
rescent in  the  dark  when  struck  or  rubbed.  Its  tendency  to  crystallize 
or  form  a  translucent  candy  is  prevented  by  the  addition  of  cream  of 
tartar.  By  the  application  of  heat  it  melts  and  cools  to  a  glassy  amor- 
phous mass  (barley  sugar);  long  boiling  diminishes  its  tendency  to 
crystallize  and  increases  its  color. 

Preparation. — The  juice  of  the  cane  is  extracted  by  pressure  between 
iron  rollers,  after  which  it  is  collected  and  boiled  with  quicklime, 
strained,  and  reduced  by  evaporation  to  a  thick  syrup,  when  the  whole 
is  cooled  and  granulated  in  shallow  vessels;  it  is  now  raw  sugar  of 
commerce.  By  purification  or  refining,  which  is  accomplished  by  the 
aid  of  animal  charcoal,  it  is  obtained  as  loaf,  or  more  commonly  as 
broken-down  or  crushed  sugar — the  condition  in  which  it  is  mostly 
preferred  for  use  in  pharmacy. 

In  the  granulation  of  raw  sugar,  the  uncrystallizable  portion  which 
remains  is  drawn  off  and  constitutes  molasses  of  commerce.  Molasses, 
by  careful  manipulation,  is  made  to  yield  a  further  portion  of  sugar, 
and  thus  constitutes  sugar-house  molasses,  or,  as  it  is  called  abroad, 
treacle. 

Sock  candy  is  a  very  pure  and  pleasant  form  of  cane  sugar,  prepared 
by  crystallizing  it  slowly  upon  a  string  from  a  strong  solution ;  it  is 
preferred  for  coughs  from  the  slowness  with  which  it  dissolves  in  the 
mouth,  and  is  very  generally  used  to  sweeten  mucilaginous  and  acid 
drinks  used  in  catarrhs. 

The  peculiar  brown  coloring  matter  called  caramel^  which  is  iden- 
tical in  composition  with  cane  sugar  in  combination,  is  produced  by 
heating  that  substance  to  a  temperature  at  which  it  loses  four  equiva- 
lents of  the  elements  of  water,  and  becomes  quite  altered  in  its  pro- 
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perties ;  it  is  freely  soluble  in  water,  and  has  a  bitter  and  not  disa- 
greeable empyreuraatic  taste.  It  is  much  used  to  color  liquors,  as  in 
the  fabrication  of  brandy,  and  is  a  useful  addition  to  soups ;  as  this 
substance  is  not  without  practical  importance,  and  is  little  known  to 
pharmaceutists,  I  append  a  formula  which  I  have  found  to  answer  very 
well  for  its  preparation : — 

Take  of  Sugar 1  pound. 

Tartaric  acid         ....    1  drachm. 

Mix  them  in  a  porcelain  capsule,  and  apply  a  gradually  increasing 
heat,  no{;  over  480^  F.,  till  the  sugar  melts  and  burns  a  little,  and  the 
whole  assumes  a  dark  brown  color,  then  add  water. 

Mannite, — This  interesting  variety  of  sugar  is  much  called  for  of 
latter  years  as  a  vehicle  for  other  medicinal  substances,  as  well  as  for 
its  own  valuable  properties;  its  intense  and  agreeable  sweetness  is  one 
of  its  most  important  characteristics,  fitting  it  to  disguise  the  taste  of 
nauseous  medicines. 

It  may  be  prepared  from  manna  by  several  processes :  First  By  di- 
gesting manna  in  boiling  alcohol,  and  filtering  while  hot.  As  the 
liquid  cools  it  precipitates  the  mannite  in  tufts  of  slender  colorless 
needles;  these  may  be  purified  if  necessary  by  re-solution  and  crystal- 
lization. 

Second.  By  mixing  manna  with  cold  water  in  which  the  white  of  an 
<egg  has  been  beaten,  boiling  for  a  few  minutes,  and  straining  the  syrup 
through  linen  while  hot,  the  strained  liquid  forms  a  semi-crystalline 
mass  on  cooling ;  this  is  to  be  pressed  strongly  in  a  cloth,  then  mixed 
with  its  own  weight  of  cold  water  and  again  pressed,  then  mixed  with 
a  little  animal  charcoal  and  dissolved  in  boiling  water,  and  filtered 
while  hot  into  a  porcelain  dish  over  the  fire ;  the  solution  is  now  to 
be  evaporated  till  a  pellicle  forms,  and  set  aside  to  crystallize  in  large 
transparent  quadrangular  prisms. 

Third.  By  dissolving  manna  in  water,  precipitating  gummy  and 
coloring  matters  with  subacetate  of  lead,  removing  lead  from  the  fil- 
trate by  carefully  dropping  into  it  sufficient  sulphuric  acid,  though 
not  in  great  excess,  evaporating  and  crystallizing. 

Mannite  fuses  between  820  and  380^  F.,  and  crystallizes  again  at  about 
584.°  In  sealed  tubes  mannite  may  be  heated  to  482®  without  altering, 
except  that  a  small  portion  turns  into  mannitanssCi^H^Oj^,  (anhydrous 
mannite),  which  may  be  obtained  by  many  processes  calculated  to  ab- 
stract the  water  of  crystallization :  it  is  a  neutral  syrupy  sweetish 
substance,  scarcely  liquid,  insoluble  in  ether,  slowly  soluble  in  anhy- 
>drous  alcohol,  freely  soluble  in  water;  in  contact  with  air  it  absorbs 
water,  liquefies  and  crystallizes  to  ordinary  mannite. 

Though  mannite  is  not  fermentable  under  ordinary  circumstances,  it 
may  be  converted  into  fermentable  sugar,  by  leaving  it  in  contact  under 
peculiar  circumstances  with  animal  tissues.  (See  Am.  Joum.  ofPharm.^ 
vol.  xxix.  p.  450.) 

Mannite  is  generally  believed  to  be  destitute  of  purgative  properties, 
but  this  is  incorrect;  it  is  now  known  to  have  the  cathartic  properties 
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of  manna  without  its  disagreeable  taste.  It  is  even  used  with  success 
in  obstinate  oonstipation,  and  is  especially  esteemed  in  Italy,  where  it 
18  largely  manufactured  for  exportation.  The  dose  for  chilaren  varies 
from  one  to  four  drachms;  for  adults  an  ounce  may  be  given.  (See 
Extemporaneous  Pharmacy) 

Sugar  {/milk  is  not  manufactured  in  this  countir,  but  is  said  to  be 
chiefly  imported  from  Switzerland,  where  it  is  made  on  a  large  scale 
from  whey;  it  is  crystaUized  upon  sticks  or  strings  in  masses  not  un- 
like stalactites  in  appearance.  The  greatest  consumption  of  this  is  by 
the  homoeopathists,  who  use  it  as  a  vehicle  for  almost  all  their  medi- 
cines in  the  form  of  powders  and  pillets.  It  is  said  by  them  to  have 
the  least  action  upon  the  system  of  any  substance  they  have  experi- 
mented with;  and  hence  its  employment  as  a  diluent  for  the  infini- 
tesimal doses,  which,  according  to  their  theory,  are  increasingly 
Eowerfnl  in  proportion  to  their  dilution.  Its  physical  condition  of 
ardnesB  or  resistance  to  mechanical  action  adapts  it  to  develop  the 
latent  efficiency  of  those  medicines  which  they  assert  are  only  rendered 
active  by  long  attrition.  Becently,  powdered  sugar  of  milk  has  come 
into  use  in  regular  practice,  as  a  food  for  infants  in  teething,  less  apt 
lo  produce  acidity  than  cane  sugar. 

As  already  stated,  by  the  action  of  diluted  acids  upon  lignin  and 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and  ulti- 
mately pass  into  grape  sugar ;  this  change  may  be  produced  by  long 
boiling  alone ;  it  is  also  produced  in  starch  by  nitrogenized  ferments, 
especially  by  that  peculiar  substance  known  as  diastase.  By  the  same 
means,  cane  sugar  is  spontaneously  converted  into  fruit  sugar,  and 
this  into  alcohol,  and  ultimately  into  acetic  acid ;  and,  in  iact,  the 
alcoholic  and  acetic  liquors  of  commerce  are  produced  in  this  way 
from  the  various  starchy  and  saccharine  vegetable  products  used  in 
their  manufacture. 

Glucose  or  grape  sugar  is  a  variety  produced  in  grapes  and  in  dif- 
ferent fruits ;  it  is  readily  obtainable  from  old  and  inferior  raisins,  on 
which  it  is  deposited  as  a  white  powder.  It  is  also  deposited  by  honey, 
from  which  it  may  be  obtained  in  considerable  quantities  by  straining 
off  the  uncrystallizable  sugar.  It  abounds  in  apples,  pears,  currants, 
gooseberries,  &c.  It  constitutes  also  the  sugar  of  diabetes.  The  most 
economical  method  of  obtaining  it  is  by  acting  on  starch  or  lignin 
with  sulphuric  acid. 

TxsTiNQ  FOR  Obaps  Suoab,  ob  Diabetio  Sugar,  in  Urine. 

Under  this  head  the  several  processes  for  testing  the  presence  of  grape 
sngar  are  iDtrodaced ;  they  are  particularly  applicable  to  the  examination  of 
arine.  When  urine  has  a  high  specific  gravity,  and  other  symptoms  of 
diabetes  appear,  the  physician  finds  it  of  the  ntmost  importance  to  make  a 
ebemical  examination.  The  pharmaceutist  is  very  liable  to  be  called  on  for 
this,  and  will  find  it  an  advantage  to  be  supplied  with  a  reliable  urinometer 
(see  page  69),  a  test  rack  and  tubes,  and  the  necessary  chemical  reagents. 

Hor9ley*$, — Five  or  six  drops  of  diabetic  urine  produce  a  deep  sap-green 
eoloration  in  a  boiling  solution  of  chromate  of  potassa  containing  free  alkali. 
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Maumene^s. — Chlorine  at  a  temperature  at  and  above  boiling  water  causes 
a  brown  color,  deepening  to  black  on  drying.  Organic  substances  of  a  simi- 
lar composition  with  sugar,  such  as  lignin,  hemp,  linen,  cotton,  starch,  &c., 
suffer  a  similar  decomposition.  A  strip  of  white  woollen,  merino  (which  is 
not  altered),  is  saturated  with  a  solution  of  perchloride  of  tin  and  dried ;  a 
single  drop  of  a  saccharine  or  similar  solution  put  on  the  strip,  and  heated 
over  a  lamp  to  a  little  above  the  boiling  point  of  water,  instantly  effects  a 
black  stain.  Even  ten  drops  of  diabetic  urine  in  ten  cubic  centimetres  of 
water  produces  a  brownish-black  color. 

Boetiger^s  Test  for  Diabetic  Urine, — A  tablespoonful  of  urine  and  of  soda 
solution,  containing  one  part  of  crystallized  carbonate  of  soda  to  three  parts 
of  water,  are  boiled  with  as  much  officinal  nitrate  of  bhmnth  as  will  cover 
the  point  of  a  knife ;  glucose  imparts  a  grayish  or  black  color  to  the  nitrate. 
Albumen  is  to  be  previously  separated  by  coagulation,  cane  sugar  and  all 
organic  substances  usually  present  in  urine  are  without  action. 

Mulder^s. — Indigo  is  dissolved  in  strong  sulphuric  (better  Nordhausen)  acid, 
the  liquid  over-saturated  with  carbonate  of  potassa,  to  render  it  alkaline. 
This,  when  used,  is  sufficiently  diluted  to  be  of  a  light  blue  color  and  boiled ; 
if  now  a  trace  of  grape,  or  fruit  sugar  be  added,  the  blue  color  is  changed 
to  green  and  purple;  from  a  larger  proportion  of  sugar,  the  color  passes 
through  red  into  yellow.  If  afterwards  the  liquid  is  shaken,  the  purple  passes 
through  green  into  blue,  but  the  yellow  through  the  above  shades  into  green 
or  greenish-blue. 

HeUer^s  Test, — The  urine  is  mixed  with  solution  of  caustic  potassa>  the 
mixture  divided  in  two  test-tubes  of  equal  width,  one  of  which  is  heated  to 
boiling.  The  presence  of  sugar  is  indicated  by  a  darker  color,  which  is 
ascertained  by  comparison  with  the  unbeated  liquid. 

Trornmer^s  test  is  based  on  the  reduction  by  grape  sugar  of  oxide  of  copper 
to  suboxide,  for  which  purpose  a  solution  of  sulphate  of  copper  in  caustic 
potuHsa  is  employed.  The  way  to  apply  it  is  to  mix  the  urine  or  other  sac- 
charine liquid  with  some  caustic  potassa  in  a  test-tube,  and  then  add  a  diluted 
Nolutlon  of  sulphate  of  copper,  drop  by  drop,  and  constant  agitation,  antil 
t  ho  occasioned  precipitate  just  commences  to  remain  undissolved ;  the  mix- 
ture Ih  then  raised  to  the  boiling  point,  and  if  it  contains  grape  sugar  deposits 
till)  orange-red  hydrated  suboxide  of  copper,  which,  while  the  solution  gra- 
(hiully  loses  its  blue  color,  settles  in  considerable  quantity  in  the  tube. 

FMing^s  Quantitative  Test  for  Grape  Sugar. — The  test  liquid  is  prepared 
by  diKHolving  40  grammes  of  crystallized  sulphate  of  copper  in  160  grammes 
1)1'  (llHtilled  water,  and  mixing  this  solution  with  160  grammes  of  neutral  tart- 
nito  of  potassa  dissolved  in  a  little  water ;  from  600  to  tOO  grammes  of  soln- 
tloii  of  caustic  soda,  specific  gravity  1.12,  are  then  added,  and  sufficient  water 
to  iniike  the  whole  measure  at  60^  F.  (15^  C.)  1154.4  cubic  centimetres.  As 
I  tM(ulvalent  of  glucose  (CigHjaOia)  reduces  10  equivalents  of  oxide  of  copper 
III  Nuboxido,  1  litre  of  the  above  solution  requires  5  grammes,  and  10  cubic 
tu'Ullinctres  .05  grammes  of  grape  sugar. 

A  Haccharine  solution  for  the  quantitative  determination  of  sugar  is  diluted 
until  it  contains  not  over  1  per  cent,  of  grape  sugar.  10  cubic  centimetres 
uC  tlui  tost  are  diluted  with  4  cubic  centimetres  of  water,  heated  to  boiling,  and 
tlin  rturcharine  liquid  gradually  added  until  it  ceases  to  produce  a  red  precipi- 
(Htii  of  suboxide  of  copper;  the  quantity  of  the  liquid  used  contained  .05 
gi'HiiMiu)  of  sugar.  The  quantity  of  sugar  may  likewise  be  calculated  from  the 
iiiiiiiiint  of  suboxide  of  copper  obtained,  which  is  separated  by  filtration,  well 
WMi.linl  and  dried.  10  equivalents  of  protoxide  (CuO)  yield  5  equivalents  of 
kUli(i)^l(lu  (CyiijO);  the  weight  of  equivalent  of  the  latter  being  tl.2,  5  equiva- 
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lenU  weigh  71.2  x  5b356  ;  the  equivalent  of  grape  sagar  (CiaH„0„)  weighs 
180,  and  if  we  express  the  ascertained  weight  of  suboxide  of  copper  by  s,  the 
weight  of  grape  8ogar=x  is  calculated  by  the  following  proportion — 356 : 
180»s :  X  or  by  adding  one-half  and  jj^  part  of  the  weight  of  the  suboxide. 
Fehling's  test  is  not  affected  by  pectin,  tannin,  or  mucilage,  but  when  several 
weeks  old  it  is  acted  on  by  acetic,  tartaric,  oxalic  and  the  aromatic  acids. 
In  small,  well-corked  vials,  if  protected  from  contact  with  the  air,  it  keeps 
well  for  some  time,  but  it  is  always  safest  to  prepare  it  when  wanted  for  use ; 
the  copper  solution  may  be  kept  ready  for  mixing  with  a  freshly  prepared 
solation  of  the  tartrate,  and  with  the  caustic  soda,  preserved  in  well-stop- 

Kred  vials.  Free  uric  acid  reduces  the  test  liquid,  which  fact  must  not  be 
It  sight  of  in  analysis  of  urine,  which  ought  to  be  used  quite  fresh. 

Cane  sugar  and  starch  cause  no  reaction  with  the  test,  but  when  they  have 
been  previously  converted  into  grape  or  fruit  sugar  by  a  continued  boiling 
with  diluted  sulphuric  acid,  the  oxide  of  copper  will  be  reduced,  and  from 
the  ascertained  quantity  of  grape  sugar  95  per  cent,  indicates  the  weight  of 
cane  sugar  (Cj,Hi,Oi,),  and  90  per  cent,  that  of  starch  (C„H,„0^. 

The  test  is  likewise  applicable  to  milk  sugar,  which  reduces  for  each  equiva- 
lent 7  equivalents  of  oxide  of  copper,  so  that  1  litre  of  the  test  liquid  requires 
7.143  grammes  of  sugar  of  milk  for  its  reduction. 

It  has  been  ascertained  by  Professor  Briicke,  that  grape  sugar  is  a  normal 
ingredient  of  urine,  and  it  is,  therefore,  necessary  to  determine  its  quantity 
in  disease ;  for  this  purpose  Fehling's  test  is  applicable,  the  inaccuracy  of  which 
arising  from  the  presence  of  uric  acid  may  be  removed  by  precipitating  the 
arine  with  oxalic  acid  or  with  ^^  of  its  measure  of  muriatic  acid  of  l.IO 
specific  gravity,  setting  it  aside  for  twenty-four  hours  in  a  cool  place,  after 
which  time  it  contains  but  traces  (.0001  p.)  of  uric  acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine,  which  keeps 
some  suboxide  of  copper  in  solution,  Trommer's  test  does  not  show  the 
small  proportion  of  sugar  in  healthy  urine,  but  it  generally  reacts  with  the 
arine  of  pregnant  or  nursing  women.  Minute  quantities  of  sugar  are  not 
indicated  by  Boettger's  test,  if  the  black  color  of  bismuth  should  be  owing 
to  the  formation  of  snlphuret ;  a  black  coloration  will  also  be  obtained  by 
digesting  the  unne  with  levigated  li^arge.  Heller's  test  is  the  most  reliable 
for  detecting  very  small  proportions  of  sugar,  but  in  a  deeply  colored  urine, 
the  change  produced  by  boiling  may  not  be  visible,  and  another  experiment 
with  Boettger's  test  be  advisable. 

Remarks  upon  the  Principal  Farinaceous,  Mucilaginous,  and 

Saccharine  Medicines. 

The  starch  group  contains,  besides  the  starches,  all  the  cereal  grains, 
which  owe  their  immense  utility  as  articles  of  food  to  the  presence  of 
starch  mingled  with  a  due  proportion  of  a  nitrogenized  principle, 
gluten.  In  many  drugs,  starch  exists  to  an  extent  which  interferes 
with  their  convenient  preparation  for  use  in  medicine,  while  it  is  an 
important  element  in  certain  demulcent  and  nutritious  articles  used  in 
medicine,  as  food  for  infants,  &c. 

Arrowroot^  maranta  of  the  Pharmacopceia,  derived  from  maranta 
arundinacea  of  the  West  Indies,  is  considered  the  best  form  of  pure 
starch  for  infants. 

The  commercial  varieties  of  this  fecula  used  in  this  country,  are 
Bermuda,  which  conamands  the  highest  price,  Jamaica,  Liberia,  Florida, 
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and  Georgia  arrowroot ;  these  all  appear  to  possess  the  same  whole- 
some and  nutritive  properties,  provided  they  are  well  prepared  and 
well  preserved.  There  are  few  articles  more  liable  to  aeteriorate  by 
improper  modes  of  preservation  than  this;  a  musty  taste  is  impartea 
to  it  by  exposure  to  moisture,  and  it  readily  acquires  the  odor  of  drugs 
with  which  it  is  placed  in  contact.  It  should  be  kept  in  glass  bottles, 
tin  cans  or  wooden  boxes,  such  as  are  made  for  the  purpose.  See  an 
able  article  on  the  culture  and  preparation  of  arrowroot  in  the  United 
States,  by  Dr.  Robert  Battev,  in  the  Proceedings  of  the  American  Phar- 
maceutical Association^  for  lo58,  p.  882. 

Arrowroot  is  an  important  diet  for  young  children.  When  fresh 
and  pure,  it  forms  one  of  the  most  wholesome  and  nutritious  articles 
of  food  in  the  dietetic  category.  Great  care  is  necessary  in  its  prepa- 
ration, and  the  reader  is  referred  for  instructions  upon  the  subject  to 
the  article  on  diet  for  the  sick  in  the  appendix. 

OomfecuJa  has  lately  been  introduced,  and  largely  manufactured  in 
this  country.  It  is  made  from  maize,  and  is  an  admirable  substitute 
for  arrowroot  for  table  use,  being  much  cheaper,  and  equally  free  from 
unpleasant  odor  and  taste.  It  is  much  sold  in  England  under  the 
name  of  Oswego  prepared  corn. 

Amylxim  is  the  officinal  name  given  to  wheat  starch ;  this  is  a  very 
useful  article  in  domestic  economy  and  in  the  arts,  but  is  not  adapted 
to  use  in  medicine  or  for  food. 

Cbnncr,  or  tous  les  mois  arrowroot^  is  derived  from  the  tubers  of  canna 
edulis,  a  plant  of  the  natural  order  marantacece.  It  is  prepared  in  the 
island  of  St  Kitts,  but  very  little  of  it  seems  to  reach  our  markets  of 
latter  years.  The  jelly  yielded  by  this  species  is  said  to  be  more 
tenacious,  but  less  clear  and  translucent  than  that  of  other  arrowroots. 
Owing  to  the  large  size  of  the  starch  granules,  they  exhibit  a  glisten- 
ing and  satiny  appearance,  which  is  quite  characteristic. 

Curcuma  arrowroot  is  an  East  India  variety  which,  however,  does  not 
reach  this  country :  in  England  it  is  said  to  be  used  for  the  purpose 
of  adulteration. 

Potato  starchy  called  in  England  British  arrowroot,  is  also  used  for 
the  purpose  of  adulteration,  and  a  test  is  given  by  Hassell,  by  which 
to  distinguish  it  from  maranta:  it  is  as  follows — mixed  with  twice  its 
weight  of  concentrated  muriatic  acid,  maranta  yields  an  opaque  paste, 
while  potato  starch  yields  a  transparent  jelly.  There  are  several  other 
starches  used  to  adulterate  arrowroot,  but  the  only  reliable  mode  of 
distinguishing  them  is  by  the  microscope,  which  exhibits  characteristic 
(lifTort^nccs  in  the  size  and  other  appearances  of  the  granules. 

«S(?<7e)  and  tapioca^  owing  to  their  mode  of  preparation,  are  partly 
solubK\  the  least  soluble  parts  having  properties  somewhat  resem- 
bling tlu^so  of  tragacanth.  Their  physical  condition  seems  to  diminish 
the  tendency  to  become  musty,  which  is  so  common  a  difficulty  with 
arrowrov^t,  while  their  preparations  are  better  adapted  to  the  taste  of 
adults  generally,  than  the  more  fluid  arrowroot  pap. 
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Of  the  materials  used  as  food,  which  owe  their  utility  to  containing 
starch,  I  need  only  refer  to  such  as  are  commonly  prescribed  in  the 
siok-room. 

Beference  has  been  made  elsewhere  to  pearled  barley^  and  the  mode 
of  using  it  as  directed  in  the  PharmaoapcBia,  is  mentioned  onder  the 
class  Decocta.    Barky  flour  is  a  fine  preparation  of  this. 

Bice  is  a  very  bland  and  nutritious  farinaceous  seed,  which,  like 
barley,  comes  into  commerce  decorticated,  ready  to  be  prepared  by 
boiling.  Several  of  its  preparations  are  mentioned  with  the  recipes 
insertra  under  the  head  of  diet  for  the  sick ;  these  are  nutritive,  de- 
maloent,  and  somewhat  astringent  in  their  effect  upon  the  bowels. 
Bice,  by  long  boiling  in  water,  becomes  nearly  dissolved,  forming 
a  jelly,  which  is  one  of  its  most  useful  forms  of  administration  in 
disease. 

Oatmeal  is  distinguished  from  either  of  the  above  in  powder  by 
containing  the  husk  ground  with  the  seed.  Unlike  the  foregoing,  it 
is  adaptea  to  relieve  constipation.  It  is  easily  digested,  and  exceed- 
ingly nutritive.  Oatmeal  may  be  given  to  infants  when  there  is  no 
tendency  to  diarrhoea,  and  very  generally  to  females  after  parturition. 

Orriaroot^  which  consists  chiefly  of  starch,  is  much  used  as  an  infant 
and  toilet  powder,  for  which  it  is  adapted  by  its  whiteness  and  delicate 
though  persistent  odor.    Its  use  in  dentifrice  powders  is  well  known. 

Mucilaginous  or  Gummy  Oroup. — Gum  is  associated  in  some  plants 
with  resin ;  and  gum  resins,  a  remarkably  natural  class  of  drugs,  will 
be  hereafter  referred  to  in  treating  of  resins. 

Variously  associated  with  other  proximate  principles,  gum  is  present 
in  a  great  variety  of  vegetables,  and  like  starch,  it  plays  an  important 
part  m  the  physiology  of  the  plant ;  it  enters  as  an  element  into  a 
great  number  of  articles,  both  of  food  and  medicine.  In  its  important 
relations  to  the  art  of  prescribing  and  compounding  medicines,  we  shall 
have  occasion  to  refer  to  it  frequently  throughout  the  subsequent  parts 
of  the  work,  and  now  introduce  it  only  for  the  purpose  of  calling 
attention  to  a  few  medicines,  into  which  it  enters  in  some  of  its  modi- 
fied forms. 

Salep  and  tragacanth  are  modified  gums  which  seem  adapted  to 
nutritious  combinations,  and  enter  into  Castillon's  powders,  introduced 
among  articles  of  diet.  Tragacanth  is  much  used  for  making  paste 
for  common  adhesive  purposes. 

The  chief  use  of  carrageen  in  medicine  has  been  adverted  to  under 
the  head  of  compound  syrup  of  carrageen,  but  it  remains  to  refer  to 
it  as  furnishing  a  most  agreeable  article  of  diet,  known  as  blanc  mange, 
for  which  a  recipe  is  given  under  the  appropriate  head.  The  only 
difBM^ulty  in  making  agreeable  preparations  of  carrageen  arises  from 
its  salt-water  taste,  which  may  be  removed  by  long  soaking  in  water 
previous  to  subjecting  it  to  preparation. 

Iceland  moss  contains  a  bitter  principle,  adapting  it  to  use  as  a  tonic 
demulcent. 
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Elecampane,  burdock^  and  com/rey,  and  the  root  and  flowers  of  mank- 
mallow,  enter  into  a  yarietj  of  domestic  expectorant  remedies. 

Flaxseed  contains,  with  its  mucilaginoos  ingredient,  a  large  amount 
of  fixed  oil ;  under  the  head  of  Infusions,  the  well-known  demulcent 
drink  called  flaxseed  tea  is  introduced.  Infusion  of  sassafras  pith  is 
mentioned  in  the  same  syllabus;  its  chief  use  is  as  a  bland  application 
to  inflamed  eyes.  Coarsely  powdered  elm  bark  and  flaxseed  are  much 
used  as  poultices  or  cataplasms.  Poppyheads^  beaten  into  a  mass,  are 
adapted  to  the  same  uses. 

The  well-known  fact  that  flaxseed  meal,  particularly  that  abounding 
in  oil,  becomes  very  acid  by  age,  is  well  accounted  for  by  M.  Pelouze, 
who  finds  that  whenever  a  seed  containing  an  oil  is  crushed  so  as  to 
break  up  the  cells,  and  to  bring  the  oil  in  contact  with  the  associated 
ferments,  acidification  almost  immediately  commences,  and  goes  on  till 
frequently  the  whole  of  the  oil  is  decomposed  with  the  liberation  of 
its  appropriate  oil  acid. 

The  kind  of  powder  called  cake  meal,  which  is  made  from  the  flax- 
seed cake  after  the  expression  of  the  oil,  and  so  much  used  for  feeding 
cattle,  is  preferred  to  ordinary  flaxseed  meal  for  making  poultices  in 
the  Pennsylvania  Hospital,  where  great  quantities  are  consumed  for 
that  purpose.  The  cake  meal  forms  a  firmer  poultice,  and  one  less 
liable  to  adhere  to  the  skin  than  the  more  oily  material  which  is  usually 
sold  in  the  shops  and  preferred  by  many  practitioners  as  more  emol- 
lient. Dr.  B.  P.  Thomas  informs  me  that  he  finds  the  use  of  one- 
third  bran  with  the  latter  kind  an  improvement  The  most  approved 
powder  in  the  Paris  hospitals  is  a  mixture  of  flaxseed  meal  with  cake- 
meal. 

In  buchu  and  carrot,  mucilage  is  associated  with  an  essentiaT  oil 
which  adapts  these  drugs  to  use  as  diuretics. 

Quince  seeds  are  much  used  for  making  bandoline  for  the  hair,  a 
preparation  which  is  sold  extensively  by  the  perfumers.  The  con- 
sistence of  its  mucilage,  and  its  property  of  continuing  moist  for  a  long 
time,  adapt  it  to  this  use.       • 

The  sesamum,  or  benne  plant,  grows  readily  in  gardens  in  our  climate, 
and  might  be  generally  introduced  with  advantage.  The  seek!  yields 
a  bland  fixed  oil. 

Benne  leaves  have  been  quite  popular  for  several  years  as  an  ex- 
cellent demulcent  and  nutritive  article  for  infants,  prostrated  by  the 
so-called  summer  complaint,  which  is  so  fatal  to  this  class  in  our  large 
cities ;  the  mucilaginous  principle  they  contain  is  readily  dissolved 
out  by  macerating  a  leaf  in  a  glass  of  water  for  a  few  minutes.  The 
dried  leaf  furnishes  a  much  less  agreeable  mucilage  than  the  fresh. 

Honey  is  a  mixture  of  uncrystallizable  and  grape  sugar ;  by  long 
standing,  the  latter  constituent  is  apt  to  be  deposited  in  a  granular 
form ;  it  also  generally  contains  a  volatile  odorous  principle  and  wax. 
Honey  is  a  favorite  remedy  in  sore  throat,  which  it  will  often  cure 
when  used  singly ;  it  is  very  commonly  associated  with  astringents  in 
gargles.    Many  persons  find  honey  to  produce  flatulence  and  diar- 
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rhoea  to  an  extent  that  forbids  its  use  as  an  article  of  diet,  while  others 
thrive  upon  it.  As  a  domestic  remedy,  it  is  used  for  irritable  coudi- 
tions  of  the  mucous  surfaces.  It  may  not  be  generally  known  that 
the  honey  so  extensively  sold  in  the  cities  in  tin  cans  holding  a  quart 
or  more,  and  in  bottles  of  somewhat  less  capacity,  by  the  druggists 
and  grocers,  is  a  factitious  article  made  on  a  large  scale  from  Havana 
sugar;  this  fact,  which  has  only  recently  come  to  light,  will  surprise 
many  who  have  been  favorably  impressed  with  the  article  as  remarkably 
pure  and  agreeable  honey. 

Genuine  honey  is  quite  apt  to  be  very  impure,  and  to  require  clari- 
fying. This  is  accomplished  by  heatiug  it  in  a  suitable  vessel  to  a 
veiy  moderate  degree,  and  maiutainiug  the  temperature  till  it  ceases 
to  separate  a  scum,  which  is  to  be  skimmed  off  as  it  rises  to  the 
sarface. 

Liquorice  root,  and  the  extract  prepared  from  It,  and  known  iu  com- 
merce as  liquorice  ball,  or  Spanish  juice,  are  drugs  used  exclusively 
for  their  saccharine  principles ;  the  latter  is  so  impure  as  to  be  well 
substituted  by  an  extract  for  which  two  formulas  are  given  under  the 
head  of  Extracts. 

Raisins  are  used  almost  exclusively  for  their  sugar,  while  ^ru?}^^ 
and  figs,  although  the  former  contains  a  vegetable  acid,  aud  both, 
perhaps,  purgative  principles,  seem  well  associated  with  the  saccharine 
group. 

SyUahus  of  Starchy ^  Mucilaginous ^  and  Saccharine  Medicines, 

Aoaoia,  U.  S,,  warn  Arabio.    Concrete  juice  of  A.  vera,  and  other  species. 
AlthasA  radix,  U,  S.,  marshmallow  root.    Contains  starch,  mucilage,  asparagin. 

"      floras,  U.  S.,  "  flowers.     "  "  "  " 

Amjlnm,  (7.  S,    The  fecnla  of  the  seeds  of  triticnm  ynlgare. 
ATen»  fkrina,  U.  S.,  oatmeal.     Meal  of  avena  sativa.    Contains  the  hulls. 
Bnchn,  U,  S.,  leaves  of  baroema  crenata,  &c.    Contains  mucilage  and  ess.  oil. 
Carota,  U.  S»    The  fruit  is  officinal,  but  it  is  the  root  that  contains  pectin. 
Cetraria,  U.  S.,  Iceland  moss.     Contains  lichenin  and  if  bitter  principle. 
Chondrus,  U.  S.^  carrageen,  chondrus  crispus.    Contains  carrageenin,  lectin. 
Cjrdoiiium,  (7.  S.,  quince  seeds.     Seeds  of  cjdonia  vulgaris ;  mucilaginous. 
FiouB,  (7.  S.f  the  fig.    Dried  fruit  of  ficus  carica.    Sugar;  laxative. 
Gljcjrrhisa,  US.,  root  of  gljcyrrhiza  glabra.     Peculiar  sugar,  gljcjrrhizin. 
Hwdenm,  (7.  5.,  barlej.     Decorticated  seeds  of  H.  distiohon;  &rinaceous. 
Inula,  U.  S.,  elecampane.     Root  of  inula  helena ;  inulin. 
Iria  florentina,  U.  S.,  orrisroot.     Starchy  rhizome. 
Lappa,  U.  S.,  burdock.     Root  of  lappa  minor.    Contains  inulin. 
Linum,  (7.  5.,  flaxseed.     Seeds  of  linum  usitatissimum ;  mucilage,  with  fixed  oil. 
Manna,  U.  S.    The  concrete  juice  of  comus  Europna. 
Maranta,  U.  S.    The  fecnla  of  the  rhizoma  of  M.  arundinacea. 
Mel,  U.  S.,  honej.     A  liquid  prepared  bj  apis  mellifica. 
Orysa  sativa,  rice.    The  seed  deprived  of  hulls  ;  farinaceous. 
Papaver,  U.  S,,  poppjheads.    Ripe  capsules  of  papaver  somniferum ;  jnucilaginous. 
Pmnum,  U.  S,,  prunes.     Dried  ftnit  of  prnnus  domestica ;  laxative  principle. 
Sago,  U,  S.    The  prepared  fecula  of  the  pith  of  sagus  rumphii. 
Saaiafras  medulla,  U,  S.    Pith  of  sassafras  officinale ;  rich  in  mucilage. 
Sesami  folia,  U,  S*,  benne.     Leaves  of  sesamum  indicum  and  orientale  ;  mucila- 
ginoos.     Seeds  rich  in  fixed  oil. 
Sjmphjtum  officinale,  comfrej.     Root  rich  in  mucilage. 
Tapioca,  U.  S,    The  fecula  of  the  root  of  janipha  manihot. 

Ulmns,  U,  S.t  elm  bark.    The  interior  bark  of  ulmus  fulva ;  highly  mucilaginous. 
Uva  passa,  U.  S.,  raisins.     Dried  fruit  of  yitis  vinifera;  contain  grape  sugar. 
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CHAPTER    III, 

ON  ALBUMINOUS  AND  SIMILAR  PRINCIPLES,  AND  CERTAIN 

ANIMAL  PRODUCTS. 

Albumen^  fibrin^  and  legumin^  or  casein^  are,  like  the  fixed  oils  and 
fats,  common  to  vegetable  and  animal  bodies.  They  contain  nitrogen, 
and,  according  to  some,  consist  of  a  hypothetical  radical,  proteini' 
C^HjjNjOjj,  with  varying  proportions  of  sulphur  and  phosphorus. 
Whether  this  view,  which  has  been  disputed,  he  true  or  not,  it  afibrds 
a  convenient  grouping  under  which  to  arrange  them,  and  the  present 
chapter  will  be  devoted  to  presenting  these,  with  gelatin^  which  is  na- 
turally associated  with  them,  in  some  of  their  m^ical  and  pharma- 
ceutical relations. 

These  compounds  are  of  great  interest  in  a  physiological  point  of 
view,  as  existing,  according  to  some,  in  all  really  nutritious  food, 
whether  animal  or  vegetable;  as  they  are  found  much  more  largely 
in  animal  than  in  vegetable  organisms,  they  are  most  conveniently 
considered  in  their  practical  relations  in  connection  with  some  of  the 
more  familiar  articles  of  animal  food. 

Albumen^  in  its  natural  condition,  is  soluble  in  cold  water,  bat 
coagulable  at  a  temperature  of  about  169^  F.;  it  is  abundant  in  many 
vegetable  juices,  as  those  of  the  fleshy  narcotic  plants,  and  in  a  solid 
form  in  nuts,  almonds,  mustard  seed,  &c  It  is  seen  separating  as  a 
flocculent  precipitate  from  the  cold  infusions  or  tinctures  of  senega, 
ipecac,  and  other  medical  roots,  on  submitting  them  to  the  action  of 
heat.  In  the  animal  organism,  it  is  a  large  constituent;  like  the  other 
quaternary  organic  substances,  it  is  prone  to  putrefy  and  to  produce 
fermentation  in  starchy  and  saccharine  preparations,  and,  on  that 
account,  its  removal  is  provided  for  in  a  number  of  the  formulas  for 
permanent  preparations  given  throughout  this  work.  There  seems  a 
close  connection  between  the  green  coloring  matter  of  plants,  chloro- 
phylle,  and  this  coagulable  principle,  so  that  the  green  color  is  readily 
separated  from  many  vegetable  juices  by  heating  and  straining  them. 

*  Protein  has  reoentlj  been  prescribed  bj  phTsioians  as  a  natritive  tonio  eansing 
an  increased  appetite  and  improved  health  generally.  In  the  treatment  of  eciema  and 
impetigo  capitis  it  has  been  used  with  asserted  advantage,  the  disease  disappearing 
withoat  untoward  symptoms  supervening.  Dose  for  young  children  3  to  5  grains  three 
times  daily.  A  process  is  appended  by  which  it  may  be  prepared.  As  the  existence 
of  such  a  principle  is  disputed  by  many  chemists,  it  would,  perhaps,  be  better  to  follow 
Gregory  and  others,  and  call  it  pure  insoluble  albumen.  The  process  is  as  follows  :  Bfix 
white  of  egg  with  its  own  bulk  of  water,  filter  and  evaporate  at  104^  P.,  to  the  original 
bulk ;  then  add  a  concentrated  solution  of  caustic  potash ;  the  whole  soon  forms  a 
translucid,  yellowish,  elastic  mass,  this  is  to  be  broken  up,  exhausted  by  cold  water, 
avoiding  exposure  to  the  air,  then  dissolve  it  in  boUing  water  or  boiling  alcohol,  and 
precipitate  the  solution  by  acetic  or  phosphoric  acid. 
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Albumen  is  coagulated  by  corrosive  sublimate,  ferrocyaaide  of  potas- 
sium, creasote,  alcohol,  infusion  of  galls  and  most  acids.  Analogous 
to  albumen,  are  the  principles  named  emulsin  and  myrosyn,  existing 
respectively  in  bitter  almonds  and  in  black  mustard-seed,  and  which, 
by  their  reaction  with  amygdalin,  a  neutral  crystal! izable  principle  in 
almonds,  and  a  peculiar  sulphuretted  principle  in  black  mustard,  form 
important  and  interesting  essential  oiLs. 

The  physician  has  frequent  occasion  in  the  examination  of  nrine  to  search 
for  albamen  and  mocos  (which  is  modified  albumen),  among  the  abnormal 
consUtnents  of  that  secretion. 

To  test  urine  for  albumen,  it  should  be  heated  in  a  test-tube  to  boiling. 
Unless  the  urine  is  very  alkaline  it  will  coagulate  and  separate  in  flakes.  The 
precipitate  may  consist  of  phosphates,  which  will  readily  dissolve  in  a  little 
nitric  acid,  though  if  the  acid  is  added  in  excess,  it  will,  after  dissolving  the 
phosphates  throw  down  albumen  if  present.  If  a  precipitate  is  produced  by 
nitric  acid  and  none  by  boiling,  an  excess  of  nric  acid  is  probably  present. 
If  the  urine  was  alkaline  this  precipitate  may  be  albamen,  as  an  excess  of 
alkali  prevents  its  precipitation  by  heat. 

Fibrin  exists  in  vegetable  juices,  and  is  apt  to  separate  spontaneously 
as  a  slight  coagulum.  It  exists  in  nearly  all  seeds,  and  is  a  large 
constituent  of  gluten,  the  nutritious  principle  associated  with  starch 
in  wheat  flour.  It  is  insoluble  in  water,  and  is  the  chief  constituent 
of  lean  meat  By  the  action  of  neutral  salts  aided  by  a  little  alkali, 
fibrin  is  dissolved  and  then  has  the  properties  of  albumen. 

Queinj  or  legumin^  is  found  most  abundantly  in  peas,  beans,  &c.  It 
is  not  coagulable  by  heat,  which,  however,  causes  a  scum  on  the  sur- 
ftce  of  solutions  containing  it.  It  is  coagulable  by  acids,  even  very 
dilate.  Casein  exists  largely  in  milk,  and  separates  as  a  curd  on  the 
formation  of  lactic  acid  by  the  fermentation  of  its  associated  saccha- 
rine principles. 

Ovum^  U.  S.    The  Egg  of  Phasianua  Oallus^  or  Common  Dunghill  Fowl, 

Eggs  are  well  known  to  consist  of  three  parts :  ovi  albumen,  the 
white ;  ovi  vitellus,  the  yolk  or  yelk ;  and  ovi  testa,  the  shell. 

The  white  of  egg  consists  of  nearly  pure  albumen  and  water ;  it 
comprises  about  60  per  cent,  of  the  whole.  It  is  very  coagulable, 
forming  a  firm,  rather  tough  mass  upon  long  boiling.  The  completely 
coagulated  albumen  of  eggs  is  considered  rather  indigestible.  Three 
minutes  immersion  of  the  egg  in  boiling  water  is  sufficient  to  bring  it 
to  a  proper  condition  intermediate  between  its  natural  glairy  consist- 
ence and  a  tough  coagulum. 

The  yeUc  contains  a  yellow  oil  suspended  in  water  by  the  aid  of 
albamen ;  it  is  inclosed  in  a  sac,  and  comprises  about  29  per  cent,  of 
the  whole  egg.  By  heat,  it  is  coagulated  and  dried  into  a  granular 
solid,  from  which  tne  fixed  oil  may  be  obtained  by  expression. 

Oil  of  Eggs. — Under  this  name  a  preparation  is  prescribed  in  some- 
parts  of  England,  and  on  the  continent  of  Europe,  as  an  emollient  for 
sore  nipples,  and  excoriations,  and  it  is  sometimes  called  for  in  this 
country.    It  may  be  prepared  by  gently  heating  yelks  of  eggs  until 
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they  coagulate  and  the  moisture  evaporates ;  then  breaking  into  frag- 
ments, digesting  in  boiling  alcohol,  which  is  filtered  while  hot  and 
evaporated.  The  Paris  Codex  directs  the  yolks  to  be  exhausted  with 
ether.  A  dozen  eggs  yield  about  an,  ounce.  This  oil  contains  sulphur 
and  was  formerly  used  to  "cut"  mercury. 

The  shelly  or  testa,  consists  of  carbonate  of  lime  so  intimately  mingled 
with  animal  matter  that  the  inorganic  particles  are  thoroughly  isolated. 
Powdered  and  levigated,  they  are  more  acceptable  to  delicate  stomachs 
than  other  forms  of  the  carbonate. 

Eggs,  owing  to  their  universal  diffusion  as  common  articles  of  food, 
are  available  for  emergencies  in  which  albumen  is  needed  in  medicine, 
or  especially  as  an  antidote  for  poisons.  The  white  of  egg  is  the  an- 
tidote usually  prescribed  for  corrosive  sublimate  and  sulphate  of  cop- 
per, with  which  it  combines,  and  it  is  useful  in  all  cases  of  poisoning 
by  corrosive  or  acrid  poisons.  The  yelk  is  adapted  to  a  similar  use 
by  its  demulcent  and  sheathing  properties.  In  suspending  oily  mat- 
ters, both  parts  are  used,  the  yelk  being  perhaps  the  best,  although  the 
white  is  recommended,  by  absence  of  color ;  for  most  purposes,  there 
is  no  objection  to  mixing  them.  The  use  of  white  of  eggs  to  clarify 
syrups  has  been  already  spoken  of.  For  clarifying,  the  white  of  egg, 
separated  from  the  yelk,  is  to  be  beaten  up  with  a  small  portion 
of  water  and  well  mixed,  cold,  after  which  the  liquid  being  raised  to 
the  boiling  point,  the  albumen  is  coagulated  and  collects  as  a  scum, 
suspending  the  impurities;  it  may  then  be  separated  by  skimming  or 
straining.     (See  Articles  of  Diet,  Appendix.) 

Eggs  are  often  desired  by  the  sick  and  convalescent,  and  are  some- 
times allowable.  There  are  one  or  two  forms  of  acute  disease  in 
which  they  may  sometimes  be  used  with  advantage.  In  cholera  in- 
fantum, the  stomach  being  irritable  and  the  digestive  process  exceed- 
ingly imperfect,  the  yelk  of  an  egg  that  has  been  boiled  till  it  is  dry 
(say  fifteen  minutes  or  more),  and  reduced  to  a  fine  powder,  may  be 
readily  appropriated  by  the  infant  without  aggravating  the  intestinal 
irritation,  care  being  taken  to  administer  it  in  divided  portions.  In 
those  cases  of  dysentery  of  a  low  type,  which  frequently  occur  in 
malarial  districts,  where  the  patient  is  visited  with  fearful  prostration, 
and  the  demand  for  support  is  imperative,  and  the  stomach  rejects  the 
ordinary  nVriment,  the  cessation  of  vomiting  and  nausea  may  be 
brought  about  by  the  administration  of  the  yelk  of  an  uncooked  egg, 
taken  in  an  unbroken  state  from  the  shell  and  dipped  in  a  wineglass 
containing  a  little  iced  water  or  brandy  and  water. 

No  article  of  the  Materia  Medica  could  be  classed  as  fibrinous. 
Fibrin  is,  however,  especially  interesting  to  the  physician  from  its  ex- 
istence in  a  liquid  form  in  the  blood,  while  it  forms  also  a  solid  element 
of  muscular  fibre.  By  long-continued  boiling,  fibrin  becomes  partly 
dissolved,  and  is  hence  present  in  most  soups.  As  a  constituent  of 
the  various  cereal  grains  and  of  animal  flesh,  it  enters  largely  into 
the  food  of  the  human  race.  Farinaceous  materials  containing  gluten 
serve  a  good  purpose  as  antidotes  to  acrid  poisons. 
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Lac.    Lac  Vaccinum.    {Caw's  Milk,) 

This  contains  casein,  in  common  language  known  as  curd ;  an  oily 
ingrredient  in  semi-opaque  globules,  which  imparts  to  milk  its  opacity 
and  color,  and  which,  when  separated,  constitutes  butter;  lactin,  or 
sugar  of  milk,  which,  in  solution  in  water,  is  the  chief  ingredient  in 
the  serum  of  milk;  and  alkaline  and  earthy  salts. 

The  relative  proportions  of  these  ingredients  vary  according  to  the 
age  of  the  cow,  the  time  after  calving,  food,  weather,  and  time  of 
milking,  but  they  are  approximately  shown  in  the  following  table: — 
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< 
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• 
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By  examination  under  the  microscope,  the  oily  ingredient,  in  ex- 
ceedingly minute  globules,  is  seen  floating  in  the  serous-looking  white 
fluid;  being  lighter  than  the  liquor  in  which  they  are  suspended,  a 
portion  of  these  rise  to  the  surface  by  standing,  carrying  with  them 
some  casein  and  whey,  and  forming  cream. 

The  quantity  of  cream  varies  from  5  to  22  per  cent,  by  measure ; 
the  milk  from  which  cream  is  separated  is  called  skim-milk. 

Buttermilk  approaches  skim-milk  in  composition,  but  contains  even 
leas  of  the  fatty  globules.  Dr.  Gloninger,  of  Philadelphia,  informs  me 
that  he  has  found  it  a  valuable  corrective  of  nausea,  as  in  the  case  of 
drunkards;  its  use  was  first  suggested  to  him  by  Dr.  Wm.  Ash  mead, 
who  also  uses  it  in  the  treatment  of  dysentery.  Its  use  as  an  appli- 
eation  to  "sunburn,"  is  well  known  to  country  people. 

Curds  and  whey  are  made  up  of  all  the  elements  of  milk,  but  the 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet; 
the  curd  contains  most  of  the  fatty  globules,  while  the  whey  consists 
of  the  sugar  of  milk  and  salts  in  solution. 

Cream  cheese  consists  of  the  moist  curd  which  has  been  deprived  of 
the  greater  portion  of  the  whey  by  pressure. 

Ordinary  cheese^  which  contains  little  or  much  of  the  oily  Ingredient 
of  milk,  according  as  it  is  made  from  skim  or  from  whole  milk,  is 
made  by  precipitating  the  curd,  and  subjecting  it  to  great  pressure. 

The  lactometer  is  an  apparatus  for  telling  the  specific  gravity  of  milk, 
which,  although  it  varies  from  1.008  to  1.031,  should  reach  nearly 
l.OSO.  Skim-milk  is,  however,  a  little  heavier,  so  that  it  will  bear 
dilution  with  a  little  water  to  bring  it  to  the  normal  specific  gravity. 
The  absence  of  the  cream  is,  however,  so  easily  detected  by  the  blue 
tinge  of  color,  and  want  of  the  characteristic  rich  taste,  that  this  varia- 
tion in  the  instrument  is  of  little  account.  The  specific  gravity  is  not 
usually  given  on  the  instrument,  but  the  degree  of  dilution,  which,  of 
course,  is  only  approximative.  The  microscope  forms  the  best  test 
for  the  purity  and  richness  of  milk,  showing  the  proportion  of  the 
oil-globules. 
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Fall  directions  for  its  quantitatiye  analysis,  and  tables  of  its  relative 
richness  as  modified  by  circumstances,  will  be  found  in  Dr.  HasselPs 
work  on  Adulterations  in  Food  and  Medicine. 

Solidified  milk  having  been  extensively  introduced  to  public  notice, 
the  following  account  of  its  mode  of  preparation  and  uses  is  extracted 
from  the  American  Medical  Monthly^  by  whose  editor  it  was  written, 
after  a  visit  to  the  extensive  manufactory  and  pasture  lands  in  the 
State  of  New  York,  where  it  is  made : — 

"  To  112  lbs.  of  milk,  28  lbs.  of  Stuart's  white  sugar  were  added, 
and  a  trivial  proportion  of  bicarbonate  of  soda,  a  teaspoonful,  merely 
enough  to  insure  the  neutralizing  of  any  acidity,  which  in  the  summer 
season  is  exhibited  even  a  few  minutes  after  milking,  although  inap- 
preciable to  the  organs  of  taste.  The  sweet  milk  was  poured  into 
evaporating  pans  of  enamelled  iron,  imbedded  in  warm  water  heated 
by  steam.  A  thermometer  was  immersed  in  each  of  these  water  baths 
that,  by  frequent  inspection,  the  temperature  might  not  rise  above  the 
point  which  years  of  experience  have  shown  advisable. 

"  To  facilitate  the  evaporation,  by  means  of  blowers  and  other  inge- 
nious apparatus,  a  current  of  air  is  established  between  the  covers  of 
the  pans  and  the  solidifying  milk.  Connected  with  the  steam  engine 
is  an  arrangement  of  stirrers,  for  agitating  the  milk  slightly  whilst 
evaporating,  and  so  gently  as  not  to  chum  it.  In  about  three  hours 
the  milk  and  sugar  assumed  a  pasty  consistency,  and  delighted  the 
palates  of  all  present ;  by  constant  manipulation  and  warming,  it  was 
reduced  to  a  rich,  creamy-looking  powder,  then  exposed  to  tne  air  to 
cool,  weighed  into  parcels  of  a  pound  each,  and  by  a  press,  with  the 
force  of  a  ton  or  two,  made  to  assume  the  compact  form  of  a  tablet 
(the  size  of  a  small  brick),  in  which  shape,  covered  with  tinfoil,  it  is 
presented  to  the  public." 

Solidified  milk  is  extensively  introduced  into  commerce  by  the 
American  Solidified  Milk  Establishment.  It  was  formerly  met  with 
in  tablets,  as  above  described,  but  is  now  sold  put  up  in  tin  boxes,  in 
a  granular  condition,  and  dissolves  with  facility  in  warm  water.  The 
milk  produced  from  it  is  quite  superior  to  much  that  is  met  with  on 
shipboard  and  elsewhere,  and  is  found  to  be  an  exceedingly  useful 
article,  especially  for  infants  disordered  by  ordinary  milk,  or,  from 
other  causes,  requiring  to  be  weaned. 

One  pound  will  make  three  quarts  of  rich  pure  milk.  For  tea, 
coflee,  or  chocolate,  it  can  be  put  upon  the  table  and  used  as  sugar, 
but  should  be  allowed  to  dissolve  in  the  cup  a  moment  before  being 
stirred,  as  the  cream-globules  will  then  remain  unbroken.  For  young 
children,  a  tablespoonful  dissolved  in  a  teacupful  of  water  is  sufficient. 

The  uses  of  milk  are  so  numerous  and  well  known  as  to  require  no 
detail  in  this  place.  The  bread  and  milk  poultice  is  one  of  the  most 
familiar  of  domestic  remedies.  Various  applications  of  milk  to  the 
preparation  of  diet  for  the  sick,  and  for  infants,  will  be  found  in  the 
Appendix. 

Butyrum^  butter, — Many  druggists  have  private  recipes  for  the  pre- 
paration of  compound  ointments  of  red  oxide  of  mercury,  sold  under 


ox  OALL,   PEPSINS.  805 

varioas  names,  such  as  fresh  butter  ointment,  tetter  ointment,  &c. ; 
these  preparations  generally  keep  much  better  than  the  red  precipitate 
ointment  made  with  lard  or  simple  ointment.  Becently,  butter  has 
been  proposed  as  an  excipient  for  this  officinal  ointment,  which  is  said 
to  keep  well  when  prepared  with  it.  Butter  likewise  makes  a  beauti- 
ful citrine  ointment  of  a  proper  consistence  and  permanent  color. 
Though  prepared  in  this  manner  by  some  pharmaceutists  for  several 
years,  it  was  not  until  the  year  1858,  that  J.  B.  Mercien,  of  Jersey 
City,  first  drew  public  attention  to  it.  (See  Amcr.  Joum,  of  Pharm,^ 
vol.  XXX.  p.  103.) 

Oil  of  butter  is  the  name  given  to  a  good  emollient,  perhaps  slightly 
astringent  preparation,  well  adapted  to  treating  the  summer  complaint 
of  children.  It  furnishes  a  suitable  vehicle  for  the  small  doses  of  calo- 
mel, or  mercury  with  chalk,  and  opium,  so  much  prescribed  in  that 
complaint. 

It  is  made  by  warming  butter  floating  on  water,  and  when  it  is  fluid 
skimming  it  off  for  use. 

As  an  antidote,  milk  has  the  same  applications  as  the  albumen  of 
eggs,  and  the  gluten  of  flour.  As  a  demulcent,  it  is  a  valuable  sub- 
stance in  irritation  of  the  pulmonary  and  digestive  organs.  It  is  also 
used  on  account  of  its  demulcent  properties  in  the  preparation  of  the 
bread  and  milk  poultice. 

Wine  whey  (serum  lactis  vinosum)  is  described  elsewhere;  when 
taken  warm  and  combined  with  sudorific  regimen,  it  acts  powerfully 
on  the  skin,  and  is  valuable  in  febrile  disorders.  Cold,  it  is  used  as  a 
gentle  stimulant  and  nutritive'diet. 

Bile  {Fel), — This  is  a  yellow-greenish,  viscid,  oily  liquid,  with  a 
bitter  taste,  followed  by  a  sweetish  after-taste,  which  is  separated  from 
the  blood  of  animals  by  the  liver,  and  collected  in  the  gall-bladder. 
It  is  entirely  miscible  with  water,  and  its  solution  froths  like  one  of 
soap.  Its  composition  varies  with  different  animals,  but  it  consists 
mainly  of  two  salts  of  soda  in  which  that  base  is  combined  with  two 
remarkable  nitrogenized  substances,  choleic  and  cholic  acids :  another 
constituent  is  a  peculiar  crystallizable  fatty  substance,  called  cho- 
lesterin. 

Inspissated  ooc-gall  {Fel  bovinum)  is  occasionally  prescribed  in  dys- 
peptic affections  connected  with  habitual  costiveness.  It  is  prepared 
for  use  by  being  heated  and  strained,  and  then  evaporated  in  a  water 
bath,  or  by  well-managed  radiated  heat,  to  a  pilular  consistence.  The 
dose,  when  thus  inspissated,  is  from  five  to  ten  grains. 

Ox-gall  is  also  much  used  as  a  detergent,  and  in  a  refined  or  clari- 
fied condition  is  adapted  to  the  use  of  landscape  painters  as  a  delicate 
green  pigment 

Pepsine  is  the  name  given  to  a  neutral  principle  obtained  from  the 

gastric  juice  of  animals,  and  which,  associated  with  lactic  and  muria< 

tic  acids,  has  the  property  of  digesting  certain  kinds  of  food.    As  it 

would  be  impossible  to  collect  the  gastric  juice  from  living  animals  for 

20 
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the  purpose  of  extracting  the  pepsine  for  use  in  medicine,  recourse 
is  had  to  the  little  tubes  upon  the  inner  surface  of  the  stomach,  in 
which  it  is  secreted.  The  process  of  Boudault  applies  to  the  rennet- 
bags  of  sheep,  that  of  Yogel  to  the  porous  parts  of  the  stomach  of  the 
hog.  As  they  nearly  resemble  each  other,  the  latter  only  need  be 
given ;  it  is  as  follows : — 

Preparation  of  Pepsine. — The  porous  parts  of  the  stomach  of  the 
hog,  freed  from  the  glandulous  membrane,  are  cut,  and  repeatedly 
macerated  with  water  for  twenty-four  hours;  the  filtered  liquors  are 
precipitated  by  sugar  of  lead,  the  precipitate  washed  with  water,  de- 
composed by  sulphuretted  hydrogen,  filtered,  evaporated  by  a  very 
gentle  heat,  to  syrupy  consistence,  and  mixed  with  alcohol ;  pepsine 
is  slowly  precipitated  as  a  white  voluminous  mass,  which  is  washed 
with  alcohol  and  dried.  As  thus  prepared,  it  is  a  yellowish  tough 
mass  with  a  peculiar  animal  odor,  disagreeable  taste ;  it  is  not  altered 
by  influence  of  air,  has  a  slight  acid  reaction  on  account  of  a  little 
acetic  acid. 

M.  Boudault,  who  has  prepared  this  largely  as  a  remedy  for  indi- 
gestion, after  evaporation  to  a  syrupy  consistence,  a  little  lactic  acid 
being  added,  stirs  in  such  a  quantity  of  dry  starch  as  that  16  grains 
will  digest  a  drachm  of  dry  fibrin  at  the  temperature  of  the  body. 
Boudault^s  pepsine,  as  thus  produced,  is  a  fawn-colored  powder,  with  a 
peculiar  odor  and  taste,  yielding  to  water,  the  pepsine  and  lactic  acid 
producing  a  solution  with  the  color,  odor  and  taste  of  gastric  juice. 
As  thus  prepared,  pepsine  is  precipitated  by  salts  of  mercury  and 
lead,  and  these,  when  decomposed  by  sulphuretted  hydrogen,  yield 
it  again  with  its  physiological  properties.  Tannin  and  strong  alcohol 
destroy  its  activity,  and  at  a  temperature  of  120°  F.,  its  digestive 
power  is  entirely  destroyed. 

The  dose  of  Boudault^s  pepsine  is  15  grains  taken  at  meal  times, 
between  thin  slices  of  bread  or  in  tepid  soup. 

Gelatine  is  obtained  from  bones,  animal  membranes,  &c. ;  although 
it  has  no  existence  in  the  vegetable  kingdom,  it  is  conveniently  <K>n- 
sidered  in  its  practical  bearings  in  connection  with  the  foregoing ;  its 
distinguishing  character  is  that  of  dissolving  in  hot  water  and  form- 
ing a  jelly  on  cooling,  in  its  impure  form,  as  prepared  from  hoofs  and 
hides,  it  is  called  glue;  its  purest  natural  form  is  isinglass^  which  is 
found  in  commerce,  prepared  from  the  swimming  bladder  of  the  stur- 
geon and  other  fish.  Gelatine  is  the  basis  of  a  variety  of  artificial 
preparations  used  as  food ;  it  is  precipitated  in  an  insoluble  form  by 
tannic  acid,  for  which  it  is  a  test.  Osseine  is  the  name  given  to  this 
principle  by  chemists,  the  term  gelatine  being  applied  to  the  product 
of  boiling  it  with  water. 

Ichthyocolla.  {Isinglass.) — A  variety  of  articles  are  met  with  in  our 
markets  under  this  name.  One  of  the  cheapest  is  that  called  ^A  glue^ 
used  almost  exclusively  for  clearing  cofiee,  as  a  substitute  for  white  of 
egg;  this,  I  believe,  is  identical  with  the  New  England  isinglass  de- 
scribed as  being  prepared  from  the  air-bladder  of  the  common  hake 
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(gados  merlacoius),  which  being  macerated  in  water  a  little  while,  is  then 
taken  out  and  passed  between  rollers,  by  which  it  is  pressed  into  thin 
ribbons  of  several  feet  long,  from  an  inch  and  a  half  to  three  inches 
in  width.  It  is  an  inferior  variety,  unfit  for  internal  use.  (See  Report 
by  C.  T.  Carney,  Proceedings  Am.  Pharm.  Assoc^  1857.) 

Russian  isinglass  is  met  with  principally  in  the  form  of  sheets,  or 
folded  into  compact  and  twisted  forms,  called  staples.  Sometimes  it 
is  in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the  best,  but  is 
very  expensive,  and  on  that  account  mostly  superseded  by  the  articles 
next  to  be  described. 

Gelatine  exists  largely  in  bones  and  in  the  skins  of  animals,  from 
which  it  is  prepared  for  use  in  making  the  various  popular  forms  of 
jelly.  In  this  country,  the  principal  kinds  of  common  gelatine  are : 
"Cooper's  refined  American  isinglass,"  the  transparent  French  gelatine, 
and  Coxe's  gelatine.  The  former  comes  in  sheets  9  inches  long,  and  Si 
wide,  and  about  J  inch  thick,  in  a  very  light  opaque  form,  nearly 
white  color,  and  marked  with  the  nets  on  which  they  have  been  dried; 
sometimes  these  are  cut  up  into  small  pieces. 

The  French  is  in  cakes  which  are  rather  smaller,  very  thin,  and 
quite  transparent,  similarly  marked  by  the  drying  nets;  sometimes  it 
is  imported  in  shreds,  put  up  in  boxes  with  directions  for  use.  My 
experience  is  in  favor  of  the  French,  over  Cooper's.  It  is  more 
readilv  clarified,  and  makes  an  equally  good  jelly.  Sometimes  the 
French  is  colored  red.  Coxe's  sparkling  gelatine  is  a  superior  article, 
pot  up  in  packages,  and  extensively  introduced  throughout  the  United 
States. 

The  principal  cause  of  failure  in  the  preparation  of  jellies  from  these 
is  using  a  deficient  Quantity,  which  fault  is  due  to  the  indefinite  cha- 
racter of  the  printed  circulars  accompanying  the  commercial  articles, 
also  to  a  deficient  soaking  of  the  gelatine  previous  to  making  the  jelly ; 
this  is  made  necessary  by  the  slight  taste  it  acquires  at  the  surface  or 
point  of  contact  with  the  air  and  moisture.  It  should  be  soaked  at 
least  an  hour  in  cold  water,  which  should  then  be  thrown  away,  and 
the  gelatine,  after  draining  a  little,  is  fit  for  use. 

Calves'  feet  are  still  in  request  by  many  who  believe  gelatine,  as 
manufactured  from  ordinary  animal  tissues,  to  be  altogether  inferior. 
The  extract  of  calves'  feet,  prepared  by  John  Mackay,  of  Edinburgh, 
though  not  at  first  furnishing  so  clear  a  jelly  as  some  others,  is,  when 
clarified  by  white  of  egg,  exceedingly  brilliant,  and  possesses  a  pecu 
liar  softness  and  richness  upon  the  palate,  which  connoisseurs  recog- 
nise as  that  of  the  true  calves'  foot  jelly. 

Isinglass  plaster  is  now  made  by  several  manufacturers  in  this 
country.  The  mode  of  preparing  it  is  generally  kept  a  secret.  From 
some  experiments  with  the  article  now  in  the  market,  I  am  convinced 
it  is  made  by  coating  sheets  of  silk  with  a  solution  of  common  New 
England  isinglass,  or  fish  glue.  It  is  a  very  popular  and  good  article, 
despite  the  tendency  to  decompose  which  has  been  charged  against  it; 
when  this  takes  place,  which  is  perhaps  seldom,  it  produces  inflamma- 
tion of  the  exposed  surface  to  which  it  is  applied.  Court-plaster  is 
made  by  a  similar  process;  the  old  recipes  direct  calves'  feet  for  its 
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preparation ;  but  on  a  large  scale,  it  is  probable  some  other  form  of 
gelatine  is  applied.    The  chief  difference  between  it  and  the  isinglass  * 
plaster,  which  is  sold  in  sheets  seven  inches  wide,  rolled  and  inclosed 
in  boxes,  is  in  the  shape  in  which  it  is  put  up  for  sale. 

The  original  Liston's  isinglass  plaster,  or  gum-cloth,  was  made  by 
spreading  several  coats  of  strong  solution  of  isinglass  in  very  diluted 
alcohol  over  the  surface  of  animal  membrane,  previously  prepared  for 
the  purpose  from  the  peritoneal  membrane  of  the  caecum  of  the  ox. 

To  make  Court-Plaster  or  Isinglaas  Plaster, 

Take  of  Isinglass 3J. 

Water fSviij. 

Dissolve  with  heat — 

Benzoin 5y» 

Alcohol fSij. 

Dissolve,  strain,  and  mix  the  two  solutions  together,  and,  with  a 
brush,  apply  several  coats  of  this  mixture,  while  it  is  kept  fluid  by  a 
gentle  heat  to  silk  stretched  on  a  frame ;  each  successive  coat  being 
allowed  to  dry  before  applying  the  next.  Then  paint  a  layer  of  the 
following  solution  on  the  other  side  of  the  silk  : — 

Venice  turpentine       .        .        .        .    Sj. 
Tincture  of  benzoin    ....    f|ij. 
Mix. 

Black  and  flesh-colored  silk  are  both  used  for  court-plaster. 

O5,  U.  S.  {Bone.) — Bones  are  officinal  for  their  uses  in  the  prepara- 
tion of  bone  phosphate  of  lime,  and  the  phosphates  of  soda  and  am- 
monia; they  are  also  used  in  preparing  animal  charcoal.  Bones  consist 
of  gelatinous  tissue,  into  which  earthy  and  saline  matters  have  been 
deposited  until  they  have  acquired  solidity  and  firmness.  By  soaking 
in  muriatic  acid,  the  phosphates  and  carbonates  are  dissolved,  and  the 
gelatine  is  left  as  a  tough,  flexible,  nearly  transparent  mass,  having 
nearly  the  same  form  as  the  bone.* 


CHAPTER    IV. 

FERMENTATION,  ALCOHOL,  AND  THE  ETHERS, 

Fermentation  is  the  process,  whether  spontaneous  or  artificially 
induced,  by  which  the  ternary  compounds  considered  in  Chapter  II. 
are  decomposed,  and  resolved  into  more  stable  and  unorganized  forms. 
It  has  been  stated,  in  describing  these,  that  under  the  influence  of 
diastase,  a  peculiar  principle  found  in  germinating  seeds  and  buds, 
the  insoluble  principle,  starch,  becomes  converted  into  the  more  solu- 
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ble  dextrin  and  grape  sagar;  also  that,  under  the  influence  of  chemical 
agents,  a  similar  change  may  be  made  to  take  place  in  lignin. 

Cane  sugar,  under  tne  influence  of  any  causes  predisposing  to  fer- 
mentation, undergoes  a  change  into  the  same  proximate  principle, 
which,  in  its  relations  to  fermentation,  is  the  most  interesting  and 
important  of  its  class. 

Associated  with  these  ternary  principles,  we  find  constantly  in  plants, 
nitrogenized  or  quarternary  principles  treated  of  in  the  last  chapter, 
which,  by  inducing  these  changes,  are  continually  tending  to  the  pro- 
duction of  grape *sugar  and  to  its  further  metamorphose  into  alcohol 
and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation,  are,  a  solution 
containing  starch  or  sugar,  at  a  moderate  elevation  of  temperature, 
aay  from  70*^  to  90*^  F.,  which,  however,  rises  as  the  process  proceeds ; 
and  a  ferment,  or  nitrogenized  principle  itself  in  a  state  of  decompo- 
sition or  growth.  The  juice  of  the  apple  furnishes  one  of  the  most 
fitmiliar  illustrations  of  the  presence  of  these  conditions.  We  have 
in  that  liquid  the  ternary  compounds  associated  with  vegetable  albu- 
men, a  nitrogenized  material  capable  of  playing  the  part  of  a  ferment, 
and  at  the  season  of  the  year  when  the  juice  is  extracted,  the  requisite 
elevation  of  temperature.  As  a  consequence,  fermentation  takes  place. 
The  vegetable  albumen  absorbs  oxygen  from  the  air,  runs  into  decom- 
position, sets  the  whole  of  the  starchy  and  saccharine  constituents  of 
the  juice  to  fermenting,  and  they  are  converted  first  into  grape  sugar, 
and  then  into  alcohol,  which  is  present  in  the  resulting  cider,  and 
carbonic  acid  which  is  given  off,  producing  the  well-known  frothing 
of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spontaneous 
fermentation — the  expressed  juice  of  the  grape  set  aside  in  large  casks, 
undergoes  spontaneously  the  necessary  change;  if  the  sugar  is  in 
excess,  and  the  azotized  matter  deficient,  a  sweet  wine  is  produced ; 
if  these  proportions  are  reversed,  and  the  whole  of  the  sugar  is  changed 
into  alcohol,  a  dry  wine  results.  If  the  wine  is  bottled  before  the 
alcohol  has  been  produced  in  sufficient  proportion  to  coagulate  the 
albumen,  the  process  goes  on  after  it  has  been  corked  up,  the  carbonic 
acid  is  confined,  and  a  sparkling  wine  results. 

The  composition  of  alcohol  is  expressed  by  the  formala  C^U^O,,  and  its 
prodaction  by  the  decomposition  of  grape  sugar  is  thus  explained ;  one 
equivalent  of  grape  sugar  =  Cj^HagOa^  is  broken  op  in  4  of  alcohol,  C^HjOj-|-8 
of  carbonic  acid,..C0s-f4  of  water,  HO,  thus — 

4C^  Hg  Oj,  =  C,a  H^  Og 
8C0,  =C,        0,e 

4H  0  =        H,  O, 


24  28  28 


Or,  adopting  the  view  of  Mitscherlich  and  Soobeiran,  that  fermentable 
sugar  has  the  composition  when  perfectly  dried,  represented  by  C„H„Oja,  it 
may  break  up  into  2C^H.J0^  and  4C0^  without  the  production  of  water. 

In  this  reaction,  the  ferment  appears  to  communicate  the  molecular  change 
taking  place  among  its  particles  to  the  starch  and  sugar  in  solution,  which 
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are  here  seen  to  suffer  no  increase  nor  diminution  of  the  number  of  atoms 
they  contain  bj  the  contact  or  its  results. 

The  acetic  fermentation  consists  in  the  oxidation  of  alcohol  bj  long 
exposure  to  the  air  in  a  very  divided  condition,  or  in  contact  with 
ferments,  as  when  cider  is  allowed  to  remain  in  open  casks  until  it 
passes  into  vinegar.  Under  the  head  of  aceia^  the  preparation  of 
vinegar  for  use  as  a  menstruum  in  pharmacy  is  spoken  of,  as  also  its 
substitution  by  diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogenized  principle,  casein,  upon  sugar  present  in  the 
whey.  (See,  also,  Malta  Acid.) 

The  viscous  fermentation  takes  place  in  certain  complex  saccharine 
and  mucilaginous  mixtures  by  the  action  of  ferments ;  its  results  are 
carbonic  acid,  hydrogen,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufacturing 
most  of  the  spirituous  liquors  and  beer ;  the  insoluble  yellowish  viscid 
matter  deposited  from  the  infusion  of  malt  in  the  process  of  making 
beer,  called  yeast,  fermentum  cerevisice^  is  the  best  substance  for  pro- 
ducing the  "catalytic''  effect  in  starchy  and  saccharine  solutions. 
Added  to  an  infusion  of  rye  and  Indian  corn,  it  produces,  by  fermen- 
tation, rye  whiskey ;  to  potatoes  ground  to  pulp  and  mixed  with  hot 
water,  potato  spirits;  to  molasses,  rum,  &c.  In  each  case  a  portion 
of  malt  is  used  to  facilitate  the  process  by  furnishing  diastase. 

Malt  is  barley  which  has  been  steeped  in  water  till  much  swollen 
and  soflened,  and  then  piled  in  heaps,  to  undergo  a  species  of  fermen- 
tation, or  rather  germination,  during  which  a  portion  of  its  starch  has 
passed  into  sugar  and  become  soluble,  and  the  peculiar  ferment  before 
mentioned  as  diastase  is  produced ;  the  seed  is  then  kiln-dried,  to  de- 
stroy its  vitality. 

The  so  called  neutral  sweet  spirits,  or  neutral  spirits,  is  whiskey, 
which,  without  being  redistilled,  has  been  rectified  by  passing  through 
charcoal;  it  ranges  from  first  to  fourth  proof  in  strength. 

Holland  gin  is  manufactured  from  malted  barley,  rye  meal,  and 
hops,  and  distilled  from  juniper  berries,  to  which  it  owes  its  flavor. 
The  Schiedam  Schnapps,  now  so  extensively  advertised,  is  under- 
stood to  be  Holland  gin,  of  good  quality,  though  an  inferior  counter- 
feit article  is  also  sold  under  that  name.  Common  gin  is  rectified 
from  turpentine.  Arrack  is  the  spirit  from  the  fermentation  of  rice ; 
it  is  not  met  with  in  our  commerce. 

The  origin  of  alcohol  and  other  spirituous  liquors  which  have  appa- 
rently no  foreign  odor,  can  be  found  out  by  agitation  of  about  two 
fluidounces  of  the  liquor  with  five  grains  of  caustic  potassa  dissolved 
in  a  little  water,  and  subsequently  evaporating  until  about  1^  to  2 
fluidrachms  remain,  which  residue  is  to  be  mixed  with  about  seventy 
minims  of  dilute  sulphuric  acid,  when  the  characteristic  odor  will  be 
immediately  diffused;  the  spirit  obtained  from  grain  is  thus  unmistak- 
ably discovered. 

Malt  liquors  are  obtained  by  subjecting  malt  to  infusion  with  water, 
mixing  this  with  a  due  proportion  of  hops,  which  give  the  taste  and 
tonic  properties,  and  subjecting  to  the  requisite  fermentation.    Under 
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the  head  of  Medicated  WineSy  a  recipe  was  given  for  wine  of  tar,  or 
Jew's  beer,  a  medicated,  fermented  liquor. 

The  following  recipe  furnishes  a  very  good  and  wholesome  summer 
beverage,  which,  without  intoxicating,  furnishes  an  agreeable  stimulus 
in  the  debilitating  summer  weather  of  our  climate. 


Oinger  Beer. 

Take  of  Bace  ginger  (bruised) 
Bitartrate  of  potassa 

them. 


Four  ounces. 
Three 


(t 


Directians, — ^Add  to  these  ingredients  five  pounds  of  loaf  sugar, 
two  lemons  (sliced),  and  five  gallons  of  boiling  water.  Let  it  stand 
twelve  hours;  then  add  a  teacupful  of  yeast  to  the  mixture,  and  bottle 
immediately  and  securely.    In  a  day  or  two  it  will  be  ready  for  use. 

Pipsissewa  Beer. 

The  virtues  of  this  excellent  alterative  diuretic  are  obtained  in  an 
agreeable  form,  by  the  following  process : — 

Take  of  Pipsissewa  (chimaphila,  U.  S.)  .    Six  ounces. 
Water One  gallon. 

Boil,  strain,  and  add — 

Brown  sugar      ....  One  pound. 

Powdered  ginger       .        .        .  One-half  ounce. 

Yeast A  sufficient  quantity. 

Set  it  aside  till  fermentation  has  commenced;  then  bottle  it  for  use. 
Sobs,  a  small  tumblerful  three  or  four  times  a  day. 

In  the  same  way,  sarsaparilla,  sassafras,  uva  ursi,  and  other  medi- 
cinal  substances,  may  be  made  ito  Cerevisio^  or  beers. 

T^Me  of  the  Proportion^  by  measure^  of  Alcohol,  sp.  gr.  .825,  contained  in 

100  Parts  of  the  Liquids  named. 


25.83 
19.00 
24.42 
19.24 
19.81 
18.00 
19.79 
18.94 
17.26 
17.11 
12.91 
16.40 
14.22 
14.57 
12.08 
12.61 


WiiriB. 

Cinolxmati 9.00 

Carrantwine        .        .        .        20.55(f) 

Gooseberrj  "         ....  11 .84 

Orange        *'         ....  11.26 

Elder           "         ....  8.79 

Cider  (strong)       ....  9.88 

"     (weak)        ....  5.21 

Barton  ale 8.88 

Edinburgh  ale       ...        .  6.20 

Brown  stoat 6.80 

London  porter       .        .        .        .4.20 

SmaUbeer 1.28 

Brandy 55.39 

WhUkej  (Irish)   ....  52.20 

Rum 53.68 

Gin 51.78 

These  figures,  which  are  compiled  from  the  tables  of  Brande  and  others,  are  of  coarse 
«b1j  aroroximative.  Thej  are  believed,  bj  pretty  good  authority,  to  be  generally  too 
Ugh. 


WOTBS. 

Fort  (itrongest)    . 

*■     (weakest) 
Kiddnt  (strongest) 

**        (weakest) 
Sbmnj  (strongest) 

"      (weakest) 
Teoeriffe 
Lisbon  . 
Malaga. 

CUret  (strongest) 
**      (weakest)  . 
Kalmsey 
Sastenie 
Borgnndy 
Hook     . 
Champagne 
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Alcohol. 

This  is  obtained  from  spirituous  liquors  by  distillation,  which  pro- 
cess has  for  its  object  the  separation  of  the  alcohol  from  the  less  vola- 
tile impurities  associated  with  it  in  these  liquids.  These  are  chiefly 
coloring  matters,  water,  and,  in  the  case  of  whiskey,  fusel  oil.  The 
rectification  of  alcohol  has  of  latter  years  become  a  very  extensive 
branch  of  business,  and  has  undergone  great  improvements ;  so  that 
the  product  is  both  cheap  and  good  as  compared  with  the  foreign 
article.  Whiskey,  as  procured  from  the  farmers,  is  generally  the 
product  of  the  distillation  of  fermented  infusion  of  Indian  corn,  mixed 
with  rye ;  the  smallest  proportion  of  the  latter  ingredient  that  answers 
well  is  one  part  to  two  of  the  corn.  A  few  distillers  of  alcohol  make 
their  own  whiskey,  but  those  in  the  large  cities  usually  buy  it.  I  am 
told  that,  in  the  western  States,  much  of  the  whiskey  is  produced  by 
the  fermentation  and  distillation  of  the  refuse  from  flour  or  grist-mills. 
The  whiskey  is  inspected  by  an  officer  appointed  by  the  State  govern- 
ment, whose  business  it  is  to  fix  the  value  of  every  lot  by  ascertaining 
the  proportion  of  alcohol  it  contains ;  all  below  50  per  cent,  of  abso- 
lute alcohol  being  below  proof.  * 

The  terms  first,  second,  third  and  fourth  proof  spirits,  apply  to  the 
relative  strength  of  specimens,  according  to  arbitrary  standards  fixed 
by  law,  but  varying  in  the  several  States.  The  standard  of  the  U.  S. 
custom  houses  is  fixed  by  the  tables  of  Prof.  E.  S.  McCuUoh,  pub- 
lished by  order  of  Congress,  entitled,  "  Report  of  the  Computation  of 
the  Manual  of  Tables  to  be  used  with  the-  Hydrometer,"  and  "  the 
Manual  for  Inspectors  of  Spirits." 

The  standard  of  proof  is  fifty  per  cent  by  volume  or  measure  of 
absolute  alcohol,  and  fifty  per  cent,  of  water,  sp.  gr.  .936.  This  is  15 
per  cent,  weaker  than  London  proof  spirits.  Second  proof  has  52  J  per 
cent,  alcohol,  sp.  gr.  .931.  Third  proof  is  55J  per  cent,  alcohol,  sp. 
gr.  .925.  Fourth  proof  58  per  cent,  alcohol,  sp.  gr.  .920,  this  is  Lon- 
don proof. 

The  instrument  used  for  testing  the  sp.  gr.  of  spirits,  sometimes 
called  an  alcoholraeter,  is  a  modification  of  the  ordinary  hydrometer, 
made  by  Luhme  &  Co.,  and  Greiner,  of  Berlin,  and  sold  by  importers 
of  chemical  apparatus.  These  have  thermometers  in  the  bulb  to  indi- 
cate the  changes  of  temperature,  and  consequent  variations  in  specific 
gravity. 

Considerable  uncertainty  exists  in  stating  the  proportion  of  alcohol 
in  spirits,  owing  to  some  tables  being  founded  on  the  percentage  by 
weight,  and  others  the  percentage  by  volume;  the  alcoholmeters  above 
referred  to  have  two  scales  indicating  both. 

The  rectification  of  alcohol  is  accomplished  in  appropriate  appa- 
ratus, consisting  chiefly  of  large  stills^  some  capable  of  taking  a  charge 
of  60  gallons.  These  are  chiefly  made  of  copper,  and  consist  of  the 
body  and  head,  which  are  connected  with  a  furnace,  and  the  worm, 
which  is  inclosed  in  an  appropriate  refrigerating  tub.  The  whiskey 
being  turned  into  the  body,  and  the  apparatus  closed,  heat  is  appliM, 
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the  vapor  formed  passing  into  the  cooler,  is  condensed  and  runs  out 
at  the  lower  end.  The  first  and  last  portions  that  come  over  are  col- 
lected separately  from  the  rest  as  of  inferior  quality,  and  the  main 
body  of  the  distillate  is  transferred  to  barrels  which  have  been  charred 
on  the  inside,  and  constitutes  commercial  alcohol. 

This,  the  most  common  variety  in  this  country,  is  called  druggists^ 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especially 
with  the  heat  employed.  Sometimes,  by  urging  the  process  too 
rapidly  with  a  hot  fire,  the  alcohol  has  too  strong  an  odor  of  fusel  oil, 
and  is  too  weak ;  the  former  may  be  detected  by  its  odor,  which  re- 
minds of  whiskey,  and  the  latter,  by  its  sp.  gr.,  which  exceeds  the 
standard,  .835.  Sometimes  it  is  discolored  from  deficient  charring  of 
the  cask. 

Besides  this  quality,  the  common  or  old  sort  of  deodorized  alcohol  is 
made.  For  preparing  this,  the  whiskey  is  submitted  to  extensive  fil- 
tration through  long  tubes  containing  charcoal,  and  is  then  distilled 
from  a  fresh  portion  of  charcoal,  which  is  placed  with  it  into  the  body 
of  the  still;  tne  charcoal  is  suited  by  its  property,  noticed  in  a  previous 
chapter,  of  absorbing  odor  and  coloring  matters,  for  abstracting  the 
fusel  oil,  and  hence  rendering  the  whiskey  free  from  that  impurity, 
while,  by  careful  distillation,  it  is  highly  rectified  and  adapted  to  the 
purposes  of  the  perfumer.  Another  quality  is  the  so-called  absolute 
alcohol.  This  term  properly  applies  to  the  anhydrous  article,  but  is  used 
commercially  to  designate  the  strongest  kind  sent  out  by  the  manu- 
facturers. The  peculiarity  in  the  preparation  of  this  is  the  moderate  heat 
employed,  and  the  consequent  very  slow  distillation.  It  usually  has 
firom  90  to  95  per  cent,  of  alcohol,  and  is  very  useful  as  a  solvent  of 
some  articles  which  resist  the  ordinary  commercial  article.  Castor  oil 
ifl  one  of  these;  when  the  alcohol  is  in  small  proportion,  a  perfect  solu- 
tion will  not  result,  unless  the  so-called  absolute  alcohol  is  used. 

Atwood*8  patent^  which  is  now  used  by  several  manufacturers,  is  a 
fine  improvement  in  the  preparation  of  alcohol.  It  requires  the  recti- 
fication of  druggists'  alcohol,  by  distilling  it  from  manganate  of  potassa, 
which  efiectually  purifies  it,  decomposes  the  fusel  oil  and  renders  it 
unexceptionable. 

The  chemical  tests  for  fusel  oil  commonly  prescrihed  are :  1st.  A  weak 
solution  of  nitrate  of  silver  (1  part  in  40  parts  of  water)  is  added  to  the  al- 
cohol, iu  the  proportion  of  25  minims  to  4  flaidoances,  and  the  liqaid  exposed 
to  a  bright  light  for  twentj-fonr  hoars.  If  anj  fusel  oil  is  present  a  black 
precipitate  will  separate.  This  being  separated  in  a  filter,  which  has  been 
previously  washed  with  dilated  nitric  acid,  and  again  exposed,  if  the  alcohol 
is  reasonably  pare  will  form  no  precipitate,  thoogh  if  in  excess,  a  farther 
separation  of  the  black  oxide  will  be  prodaced.  2d.  To  a  test-tube  half  filled 
with  alcohol,  slowly  add  an  equal  balk  of  salphuric  acid ;  if  the  spirit  be  pare 
it  will  remain  colorless,  otherwise  the  amount  of  imparity  will  be  shown  by 
the  depth  of  the  tint  produced. 

In  the  American  Journal  of  P/mrmacy^  vol.  xxx.  p.  1,  Dr.  E.  R.  Squibb 
published  an  elaborate  article  on  the  purification  of  alcohol  and  other 
liquids  in  the  state  of  vapor,  and  figures  an  apparatus  used  by  him  in 


814  FERMENTATION,  ALCOHOL,  AND   THE   ETHEBS. 

the  Louisville  Chemical  Works,  in  which  this  principle  is  yery  saccess- 
fully  carried  out. 

For  some  of  the  pharmaceutical  facts  in  regard  to  alcohol,  the  reader 
is  referred  to  the  chapter  on  Tinctures,  page  130. 

jEtherba,  U.  S.    Ethers. 

This  class  of  organic  derivatives  is  produced  by  the  action  of  varioaa 
chemical  agencies  on  alcohol.  Ethers  are  usually  considered  as  ex* 
clusively  artificial  products,  but  numerous  analogies  lead  to  the  idea 
that  similar  influences  at  work  in  the  organic  world,  especially  in  the 
ripening  of  fruit,  give  birth  to  some  of  the  delightful  flavors  so  familiar 
in  the  vegetable  kingdom.  There  is  a  familiar  instance  of  the  spon- 
taneous production  of  a  peculiar  ether  in  the  ripening  of  wines,  under 
the  influence  of  the  slow  and  gradual  fermentation  which  takes  place, 
especially  after  the  production  of  a  considerable  proportion  of  alcohol 
in  the  fermenting  juice;  in  this  case,  the  presence  of  an  excess  of 
tartaric  acid  may  be  concerned.  The  peculiar  ether  here  formed, 
called  oenanthic  ether,  or  bouquet  of  wine  (CjgHigOj),  has  been  isolated 
and  examined  by  Liebig  and  Pelouze. 

The  artificial  essences  of  banana,  jargonelle  pear,  pineapple,  &c.,  are 
instances  of  the  attempted  imitation  of  natural  volatile  principles  by 
artificially  prepared  etners. 

The  type  of  the  class  of  ethers  was  called  in  our  Pharmojoopceia  of 
1840,  (Bther  svlphuricus,  but  is  now,  for  the  sake  of  brevity  and  simpli- 
city, named  as  follows: — 

^Iher,  U.  S.     {Sulphuric  Ether.) 

This  is  directed  to  be  prepared  by  mixing  alcohol  and  sulphuric 
acid  in  a  glass  retort  or  flask  adapted  to  a  suitable  condenser,  and 
applying  a  gentle  heat ;  the  very  volatile  ether,  contaminated  with  a 
little  alcohol,  is  driven  over  at  a  low  temperature,  and  collected  in  the 
receiver.  This  is  the  case  as  long  as  the  requisite  proportions  are 
maintained ;  but  when  the  acid  is  largely  in  excess,  which  soon  comes 
to  be  the  case  unless  a  continuous  supply  of  alcohol  is  kept  up,  the 
boiling  point  rises,  and  other  products  are  produced,  among  which  is 
ethereal  oil,  to  be  referred  to  again  as  one  of  the  constituents  of 
Hoffmann's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its  pre- 
paration dangerous,  except  in  establishments  where  every  convenience 
and  safeguard  is  provided.  The  direct  application  of  flame  to  the 
retort  or  flask  is  attended  with  great  danger,  and  in  the  event  of  a 
fracture  or  leakage  occurring  either  in  the  retort  or  receiver,  the 
proximity  of  fire  might  entail  the  most  disastrous  consequences.  The 
ether  of  commerce  is  made  exclusively  by  manufacturing  chemists, 
who  produce  it  on  a  large  scale.  It  is  generally  pure  enough  for  most 
of  the  uses  to  which  it  is  applied,  though  not  for  inhalation.  Where 
alcohol  is  an  impurity,  it  may  be  readily  separated  by  shaking  up  the 
ether  with  water,  which  unites  with  the  water,  allowing  the  mixed 
water  and  alcohol  to  subside,  and  pouring  off  the  ether,  it  will  now  be 
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what  18  called  in  commerce  washed  eiher^  or  bydrated  ether.  This  con- 
tains a  small  percentage  of  water,  and  is  the  kind  adapted  for  making 
tannic  acid  from  galls.    It  is  also  pure  enough  for  inhalation,  as  the 

Sresence  in  its  yapor  of  the  small  proportion  of  vapor  of  water  is  no 
isadvantage  to  it.  Hydrated  ether  is,  however,  not  suited  to  dis- 
solving gun-cotton,  nor  to  most*of  the  uses  of  ether,  as  a  solvent. 

To  separate  the  water  from  it  requires  its  redistillation  from  a  solu- 
tion of  lime  or  potassa,  which  is  also  adapted  to  neutralizing  any  free 
acid  which  may  have  come  over  with  it,  or  may  have  formed  in  it  by 
the  oxidizing  action  of  the  air. 

The  sensible  properties  of  ether  are  familiar  to  most;  it  is  colorless, 
very  volatile,  limpid,  with  a  high  refracting  power,  pungent  taste,  and 
a  peculiar  rather  fragrant  odor.  Its  proper  specific  gravity,  when  of 
standard  purity,  is  .750 ;  it  may  be  reduced  as  low  as  .718.  It  is 
remarkable  for  the  comparatively  great  specific  gravity  of  its  vapor, 
which  is  2.586. 

It  causes  intense  cold  by  its  evaporation ;  the  greatest  reduction  of 
temperature  yet  produced  is  from  its  admixture  with  solid  carbonic 
acid.  When  ignited  with  air  or  oxygen,  it  explodes  violently.  Pure 
ether,  when  evaporated  on  the  hand,  should  have  no  odor.  The  great 
volatility  of  ether,  the  highly  inflammable  nature  and  high  specific 
gravity  of  its  vapor,  combine  to  make  it  a  most  dangerous  substance 
to  handle,  or  even  to  decant,  in  the  vicinity  of  flame.  It  should  be 
kept  in  bottles  of  not  exceeding  a  pound  capacity,  in  cold  situations, 
as  cellars  where  fire  is  never  kindled,  and  should  always  be  decanted 
by  daylight  Many  disastrous  accidents  have  happened  from  neglect- 
ing this  precaution. 

Besides  its  property  of  dissolving  a  small  proportion  of  water,  it  is 
dissolved  by  water  to  the  extent  of  ten  per  cent,  and  the  PfiarmaeO' 
pcna  test  mrects  that,  when  shaken  with  an  equal  bulk  of  water,  it 
shall  lose  about  j\th  its  volume. 

Ether  dissolves  most  of  the  volatile  oils  and  resins,  and  the  fixed 
oils  and  fats,  also,  iodine,  bromine,  phosphorus,  corrosive  sublimate, 
sesquichloride  of  iron,  and  some  of  the  alkaloids,  which  it  separates 
horn  their  aqueous  solutions ;  it  dissolves  also  caoutchouc  to  a  limited 
extent,  and  xyloidin  and  etheroxylin  to  an  indefinite  extent 

The  empirical  coDstitotion  of  ether  is  C^Kfi.  Much  uncertainty  has 
rested  upon  the  manner  in  which  these  elements  are  gronped.  This  seems 
settled  by  the  discoTerj,  by  Dr.  Frankland,  of  a  eoropoQDd  radical  ethyle, 
which  has  the  composition  C^llj,  of  which  ether  is  undoubtedly  the  oxide, 
while  alcohol  is  the  hydrated  oxide.  The  resnlt  of  the  action  of  snlpharic 
acid  upon  alcohol  is  then  the  separation,  from  each  equivalent  of  alcohol,  of 
one  equlTslent  of  the  elements  of  water. 

Alcohol  =  C,  H,  0,  HO, 
Ether     =  C^  H,  0, 
Ethyl      =  C^  By 

The  complex  reactions  which  take  place  during  the  passage  of  alcohol  into 
ether  under  the  influence  of  snlpharic  acid,  will  be  fonnd  fully  described  in 
chemical  works ;  they  do  not  fall  within  the  scope  of  this. 
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Oleum  ^thereum^  U.  S.     {Heavy  Oil  of  Wine.) 

This  oflScinal  product  of  the  decomposition  of  alcohol  is  rarely  met 
with  in  commerce.  It  is  a  volatile  liquid,  neutral  to  test  paper,  resem- 
bling an  essential  oil  in  consistence,  having  a  yellow  tint,  a  penetrating 
aromatic  odor,  bitter  taste,  sp.  gr.  1.096.  It  is  insoluble  in  water,  but 
dissolves  readily  Id  alcohol  and  ether.  It  has  anodyne  effects  similar 
or  superior  to  those  of  ether,  and  is  officinal  in  the  Pharmacopoeia  only 
with  reference  to  the  preparation  of  Hoffmann's  anodyne.  Some 
specimens  I  have  met  with  were  evident  sophistications. 

Dr.  Squibb  has  experimented  and  written  upon  ethereal  oil  and 
Hoffmann's  anodyne,  and  to  his  thorough  investigation  of  the  officinal 
process  and  its  resulting  preparation,  we  owe  much  of  our  knowledge 
of  them.  The  reader  is  referred  to  his  article,  American  Journal  of 
Pharmacy^  vol.  xxix.  p.  197.  Dr.  Squibb  has  also  recently  introduced 
this  article  into  commerce,  of  standard  purity. 

Spiritus  JSiheris  Oompositus,  U.  S.     {Hoffmann^s  Anodyne,) 

Take  of  Ether      ....  Half  a  pint. 

Alcohol   ....  One  pint. 

Ethereal  oil     .        .        .  Three  fluidrachms. 
Mix  them. 

Hoffmann's  anodyne  is  rarely  made  by  this  formula.  This  import- 
ant preparation  is  made  by  a  process  which,  in  its  very  nature,  is 
certain  to  give  varying  results.  In  the  distillation  of  ether,  as  already 
statevl,  the  resulting  liquor  is  liable  to  vary  according  to  the  propor- 
tions of  the  ingredients  in  the  retort.  If  the  alcohol  be  in  due  pro- 
portion, and  the  boiling  point  consequently  low,  a  tolerably  pure 
ether  will  pass  over ;  but  when  the  acid  ingredient  comes  to  be  in 
large  excess,  sulphurous  acid,  water,  and  ethereal  oil  will  come  over. 
Now  it  is  usual  with  the  manufacturers  to  push  the  process  as  far  as 
possible  in  the  first  instance,  getting  a  product  which  contains  ether, 
alcohol,  and  water,  contaminated  with  a  very  small  portion  of  ethereal 
oil.  This  is  rectified  by  a  second  distillation,  the  first  portion  (as  long 
as  it  comes  over  at  or  below  54°  Baumd),  being  reserved  as  rectified 
ether.  The  less  volatile  products  are  now  driven  over,  and  are  found 
to  consist  of  ether,  alcohol,  and  water,  impregnated  with  ethereal  oil. 
This  is  now  made  into  Hoffmann's  anodyne  by  mixing  it  with  ether, 
alcohol,  or  water,  as  may  be  required  to  give  it  nearly  the  sensible 
properties  of  a  standard  specimen  kept  on  hand.  These  properties, 
however,  furnish  a  very  poor  criterion  of  quality  to  the  manufacturer 
or  to  the  consumer;  the  milkiness  occasioned  by  dilution  with  water 
is  varied  by  the  relative  proportions  of  alcohol  and  ether.  If  too 
much  alcohol  is  present,  this  milkiness  is  deficient.  If  too  much  ether, 
the  opalescence  is  not  diffused,  the  oil-globules  having  a  tendency  to 
run  together,  and  thus  varying  the  appearance.  Professor  Procter 
analyzed  five  specimens  of  Hoffmann's  anodyne,  four  from  leading 
chemical  manufacturers,  and  one  made  by  the  ofiicinal  recipe.    These 
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he  found  to  differ  in  sensible  properties,  in  specific  gravity,  and  in 
composition. 

While  the  U,  S,  P,  specimen  marked  .8151,  one  of  the  others  had 
a  sp.  gr.  .8925,  the  others  being  intermediate ;  one  of  the  manufactured 
specimens  contained  very  little  ether,  being  chiefly  alcohol  and  water; 
another  contained  less  alcohol,  but  more  ether ;  a  third  had  less  water 
than  the  others,  but  more  alcohol  than  one,  and  more  ether  than  the 
other;  while  the  fourth  approached  nearer  the  oflScinal  proportions, 
though  neither  of  them  contained  the  full  proportion  of  ether.  The 
proportion  of  heavy  oil  of  wine  was  not  ascertained,  as  there  is  no 
Known  practicable  method  of  estimating  this.  It  was  proved,  however, 
that  all  the  specimens  but  that  by  the  officinal  recipe  were  deficient 
in  this  important  ingredient,  the  odor  of  which  is  quite  character- 
istic, and  very  perceptible,  in  genuine  Ilofftnann's  anodyne. 

Notwithstanding  these  deficiencies  in  the  commercial  article,  this 
medicine  has  a  great  and  wide-spread  reputation,  and  indeed  there  is 
no  medicine  of  its  class  so  much  used;  it  is  prescribed  for  internal 
use  almost  to  the  exclusion  of  ether,  being  adapted  to  admixture  with 
aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head  of 
extemporaneous  pharmacy.     Its  dose  is  from  20  drops  to  f3j. 

Spiritus  jEtheris  Nitrici^  U.  S.     {Sweet  Sjnrit  of  Nitre.) 

This  is  directed  to  be  made  by  the  action  of  nitric  acid,  evolved 
spontaneously  from  nitrate  of  potassa  by  sulphuric  acid,  on  alcohol. 
It  is  collected  by  distillation,  and  purified  by  redistilling  from  an 
alkaline  carbonate;  although  found  among  the  pharmaceutical  prepa- 
rations along  with  the  other  ethers  in  the  Pharmacopoeia^  like  them,  it 
18  almost  invariably  made  by  the  manufacturing  chemist.  That  of  Dr. 
E.  R.  Squibb,  of  Brooklyn,  N.  Y.,  is  considered  the  best  in  the  market. 

Sweet  spirit  of  nitre  is  a  solution  of  nitrous  ether  (hyponitrite  of 
oxide  of  ethyl,  C^H30,N03)  in  alcohol.  It  is  a  transparent,  volatile, 
bright  liquid,  of  a  greenish-yellow  tint,  fragrant  fruity  odor,  without 
pungency ;  it  boils  at  156°  to  158°,  sp.  gr.  .840  to  .841,  mixing  in  all 
proportions  with  water,  alcohol,  and  ether.  By  being  kept  a  long 
time  it  becomes  acid,  and  may  have  a  crystal  of  bicarbonate  of 
potassa  kept  in  the  bottle.  Aldehyde  is  an  impurity  which  gives  it  a 
tendency  to  turn  brown  with  strong  solution  of  potassa.  According 
to  Dr.  Squibb,  the  article  made  strictly  by  the  officinal  process,  gives 
a  de^p  straw  color  with  a  dilute  solution  of  potassa  within  half  an 
boar.  Much  of  the  sweet  spirit  of  nitre  is  of  very  deficient  strength 
as  regards  its  ethereal  ingredient,  being  mixed  with  water  and  alcohol 
to  suit  the  price  charged.  It  is  said  that  the  term  spirit,  nitri  dulc.  is 
applied  by  some  of  the  wholesale  dealers  to  the  weak  article,  and 
spirit  aether,  nit.  to  the  strong.  If  skilfully  adulterated,  its  specific 
gravity  would  be  preserved  at  about  the  normal  standard,  but  to  an 
expenenced  observer  it  would  be  deficient  in  the  proper  odor,  and  the 
sweet  and  rather  pleasant  taste.    In  view  of  its  use  as  a  very  mild 
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diaphoretic  and  sedative,  especially  for  children,  its  admixture  with 
alcohol  is  highly  injurious  as  it  is  criminal.^ 

Uses. — Spirit  of  nitric  ether  is  very  extensively  used  as  a  mild 
refrigerant  and  diaphoretic;  in  febrile  complaints,  it  is  much  com- 
bined with  antimonial  wine,  citrate  of  potassa,  &c.;  as  a  diuretic  it  is 
much  used  in  connection  with  the  preparations  of  digitalis  and  squill. 

Its  dose  is  from  ten  drops,  for  a  child,  to  two  fluidrachms  for  an 
adult. 

Chloboformum,  U.  S. 

This  compound,  the  vapor  of  which  is  so  largely  employed  for 
anaesthetic  purposes  in  surgical  and  obstetric  practice,  while  in  the 
liquid  form  it  is  one  of  the  most  useful  of  chemical  solvents,  is  pecu- 
liarly an  American  remedy ;  it  was  first  prepared  in  1831,  by  Samuel 
Guthrie,  of  Sackett's  Harbor,  New  York,  and  was  first  introduced 
prominently  as  an  anaasthetic  agent  by  Dr.  Simpson,  of  Edinburgh;  it 
is  prepared  according  to  the  Pharmacoposia  by  distilling  alcohol  from 
chlorinated  lime,  but  is  made  exclusively  by  manufacturing  chemists, 
and  probably  by  processes  very  much  modified  from  that  given  in  the 
books. 

It  is  a  heavy  colorless  liquid,  very  clear  and  bright,  sp.  gr.  1.49,  sp. 
gr.  of  its  vapor  4.2.  Its  odor  is  fragrant,  fruity ;  its  taste  very  sweet 
and  pungent.    It  is  very  soluble  in  alcohol  and  ether,  but  not  in  water. 

When  equal  Tolumes  of  chloroform  and  pure  concentrated  solphuric  acid 
are  shaken  together,  and  then  allowed  to  separate,  there  should  be  but  a  faint 
tinge  of  color  imparted  to  the  acid,  and  only  a  very  slight,  almost  imper- 
ceptible elevation  of  temperature  should  occur.  Pure  chloroform  is  liable  to 
undergo  decomposition  by  age,  shown  by  the  cTolntion  of  chlorine  gas ;  in 
order  to  preserve  it  from  this  deterioration  when  commenced,  the  addition 
of  eight  drops  of  alcohol  to  each  flnidounce  is  recommended.  Alcohol  is, 
however,  a  common  adulteration  of  chloroform,  and  may  be  detected  as  fol- 
lows :  Potassium  does  not  decompose  pure  chloroform,  the  surface  of  the 
metal  being  only  covered  with  small  gas  bubbles ;  if  much  alcohol  be  present 
the  entire  mixture  becomes  quite  colored,  attended  with  the  liberation  of  acid 
fumes.  Chloroform,  on  being  shaken  with  the  nearly  pure  orange-colored 
mixture  of  bichromate  of  potassa,  sulphuric  acid  and  water,  and  allowed  to 
remain  quietly  for  a  time,  assumes  a  light-green  color;  if  5  per  cent,  of 
alcohol  is  present  the  mixture  separates  into  two  sharply-divided  layers,  the 
lowest  having  a  green  color.  The  same  occurs  when  ether  is  present. 
If  water  is  present,  potassium  immersed  in  it  will  be  rapidly  oxidized. 

The  chief  impurities,  however,  are  products  of  the  reaction,  which,  in  pro- 
perly rectified  chloroform,  or  chloroform  made  from  pure  alcohol,  are  never 
present;  these  subtle  carbohydrogen  compounds  are  frequently  perceptible  as 
oily-looking  globules,  floating  through  the  liquid,  and  are  always  shown  by 
the  color  imparted  by  admixture  with  sulphuric  acids  as  above. 

It  is  a  powerful  solvent  of  camphor,  caoutchouc,  gutta  percha,  wax, 
resins,  iodine,  and  of  the  vegetable  alkaloids  and  neutral  crystalline 
principles  generally.    Its  property  of  dissolving  camphor  in  so  large 

'  For  a  fall  history  of  the  preparation  of  this  important  medicine  on  a  Boale  adapted 
pharmaceatists,  see  Americctn  Journal  of  Pharmacy^  vol.  zxviii.  p.  289. 
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proportion,  is  one  of  its  most  remarkable  peculiarities,  and  adapts  it 
as  a  vehicle  for  that  medicine. 

A  solution  of  gutta  percha  in  chloroform  in  the  proportion  of  one 
drachm  to  the  fiuidounce  forms  a  very  mild  and  pleasant  application 
to  abraded  surfaces  and  cuts,  which  is  less  adhesive  than  collodion,  and 
does  not  contract  in  drying.  Chemically,  chloroform  is  the  terchloride 
of  formyle,  having  the  composition  CjH,Cl3. 

Under  the  very  incorrect  name  of  chloric  ether,  a  mixture  of  chlo- 
roform and  ether,  in  the  proportion  of  one  part  of  the  former  to  three 
of  the  latter,  by  measui*e,  is  much  used  as  an  anaesthetic  agent,  being 
considered  by  some  surgeons  less  stimulating  than  ether,  while  its 
depressing  effects  are  less  marked  than  those  of  chloroform. 

One  of  the  chief  uses  of  chloroform  and  ether  in  medicine,  is  for 
the  purpose  of  producing  an  anaesthetic  or  benumbing  effect  during 
surgical  operations  and  parturition.  This  effect  is  produced  by  the 
inhalation  of  their  vapors,  which  appear  to  be  absorbed  by  the  blood, 
and,  by  acting  on  the  nervous  centres,  suspend  their  functions.  One  of 
the  chief  causes  of  fatal  effects  of  chloroform  given  by  inhalation  has 
undoubtedly  been  its  imperfect  quality  as  found  in  commerce.  Though 
the  increase  of  its  use  of  latter  years  is  well  known,  the  number  of 
deaths  reported  has  been  greatly  diminished  in  the  last  three  years, 
and  the  explanation  is  undoubtedly  found  in  the  improved  quality  of 
the  article  of  commerce,  as  well  as  in  the  greater  care  and  judgment 
with  which  it  is  now  administered.^  The  quantity  necessary  to  be  in- 
baled  varies  in  different  individuals,  though  perhaps  the  most  usual 
dose  by  the  lungs  is  of  chloroform  f5j  to  f5iij — of  ether,  fjss  to  fSij. 
Both  these  liquids  are  also  given  by  the  stomach,  and  used  externally 
in  anodyne  liniments. 

Professor  Landerer,  after  many  observations,  has  repeatedly  recom- 
mended the  use  of  chloroform  against  sea-sickness,  which,  in  doses  of 
from  five  to  ten  drops,  given  in  a  little  syrup  or  cognac,  alleviates  the 
nausea  and  resuscitates  the  patient  from  his  extreme  prostration.  I 
have  tried  this  in  my  own  case,  and,  as  I  confidently  believe,  with 
advantage,  though  not  with  complete  relief. 

The  dose  of  chloroform  by  the  stomach  is  from  20  to  60  drops, 
taken  on  sugar,  or  appropriately  suspended  and  combined.  (See  Ex- 
temporanecma  Preparations,) 

Iodoform^  C,  HI,. — Dissolve  5  parts  carbonate  of  potassa,  placed  in 
a  long- necked  fiask,  in  12  parts  water;  in  this  solution  6  parts  of  iodine 
are  dissolved,  6  parts  alcohol  added,  and  the  whole  gently  heated 
until  all  color  has  disappeared.  On  cooling,  the  greater  part  of  iodo- 
form crystallizes  out,  and  the  mother  liquor  yields  but  little  more  on 
the  addition  of  water,  but  contains  iodide  of  potassium.  Six  parts  of 
iodine  yield  }  parts,  or  about  11  per  cent,  of  iodoform. 

Iodoform  appears  in  yellow,  rhombohedral  crystals,  of  pearly  lustre, 
a  peculiar  saffron  odor,  and  a  faintly  sweet  peculiar  taste.  It  evapo- 
rates entirely  when  exposed  to  the  air. 

■*  See  paper  read  before  the  N.  Y.  Academy  of  Medioinei  bj  Dr.  E.  R.  Sqaibb, 
Awurican  Medical  Monthhj^  Jnlji  1857. 
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This  compound  acts  as  an  antiseptic  and  anti-miasmatio.  Taken 
internally,  it  produces  all  the  eflfects  of  iodine,  without  any  irritation, 
and  has  been  given  in  doses  ranging  from  1  to  7  grains.  It  has  like- 
wise been  employed  with  asserted  beneficial  effect  as  an  inhalation  in 
diseases  of  the  lungs,  and  externally  in  the  form  of  suppositories  and 
ointments. 

» 

Amylic  alcohol^  fusel  oil,  C,j,H,,Oj. — This  alcohol,  which  has  been  re- 
ferred to  as  an  impurity  of  alcohol,  is  contained  in  the  products  of 
fermentation  of  potatoes,  grain,  and  grape  husks.  To  obtain  it  in  a 
state  of  purity  from  the  ordinary  grain  fusel  oil,  which  may  be  ob- 
tained at  distilleries,  the  crude  fusel  oil  is  agitated  with  an  equal  balk 
of  water,  the  water  removed  and  the  oil  distilled  with  about  its  own 
weight  of  dry  carbonate  of  potassa;  the  potato  fusel  oil,  distilling  at 
first,  still  contains  some  alcohol,  and  the  receiver  is  therefore  changed 
as  soon  as  the  temperature  in  the  retort  has  risen  to  268°,  when  it 
remains  stationary.  This  part  of  the  distillate  is  the  pure  amylic 
alcohol. 

It  may  also  be  obtained  sufficiently  pure  for  all  purposes  if  the 
crude  oil  is  at  once  distilled  over  a  slow  fire,  and  the  receiver  changed 
when  tlie  temperature  has  attained  268® ;  a  rectification  of  this  pro- 
duct is  necessary,  and  the  first  portion  of  all  the  distillates  may  be 
preserved  for  future  use,  when  it  may  be  added  to  other  portions  of 
crude  fusel  oil. 

Fusel  oil,  thus  purified,  is  a  thin,  oily  liquid,  crystallizing  at  — 4°  F. 
It  has  a  penetrating  disagreeable  odor,  and  a  hot,  acrid  taste.  The 
inhalation  of  its  vapor  and  its  internal  administration  are  poisonous, 
producing  coughing,  nausea,  vomiting,  vertigo,  fainting,  prostration 
of  the  lower  extremities,  convulsions,  asphyxia,  and  death.  Ammonia 
has  been  recommended  to  counteract  these  deleterious  effects. 

It  is  not  used  in  medicine,  but  has  attained  considerable  importance 
in  the  arts,  chiefly  for  the  artificial  production  of  perfumes  and  fruit 
essences,  and  for  the  preparation  of  valerianic  acid  by  the  use  of 
oxidizing  agents.     (See  Valerianic  Acid.) 

Artificial  Fruit  Essences. 

The  artificial  fruJt  essences  now  so  largely  employed  for  making 
artificial  fruit  syrups  and  flavoring  extracts  for  culinary  purposes, 
belong  to  the  class  of  ethers;  they  are  solutions  of  compounds  of 
organic  acids  with  ordinary  ether  and  amylic  ether,  in  aeodorized 
alcohol.  The  World's  Exhibition  in  London  has  particularly  stimu- 
lated the  inquiry  into  these  compounds,  and  the  examination  of  samples 
on  exhibition  proved  their  real  character;  but  little  practical  informa- 
tion has  been  published  with  reference  to  their  preparation,  the 
manufacturers  keeping  their  processes  secret,  in  consequence  of  which 
the  quality  and  adaptability  of  the  essences,  as  they  occur  in  commerce, 
vary  exceedingly. 

The  following  gives  the  results  of  the  various  scientific  investiga- 
tions on  some  of  the  most  prominent  of  these  essences : — 
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Jargonelle  pear  oil  is  an  alcoholic  solution  of  acetate  of  oxide  of 
amyle,  which  may  be  obtained  by  digesting  fusel  oil  with  strong  acetic 
acid  for  several  days,  but  more  satisfactorily  by  the  following  process : 
1  part  of  fusel  oil,  2  parts  of  acetate  of  potassa,  and  1  patrt  of  sulphuric 
acid,  are  mixed  and  distilled.  The  distillate  is  washed  with  a  weak 
solution  of  potassa,  then  dried  by  chloride  of  calcium,  and  rectified 
over  oxide  of  lead  to  abstract  the  last  quantities  of  free  acetic  acid. 
This  ether  is  a  light  volatile  liquid,  boiling  at  about  270^.  Its  consti- 
tntion  is  expressai  by  CioH,jO,  C4H3O3. 

Bergamot  pear  oil  is  similar  to  the  former :  5  parts  of  acetate  of 
oxide  of  amyle,  mixed  with  1 J  part  of  acetic  ether,  are  dissolved  in 
from  100  to  120  parts  of  alcohol. 

Apple  Oil. — In  the  preparation  of  valerianic  acid  from  fusel  oil,  the 
distillate  separates  into  two  layers,  the  upper  stratum,  of  which  is  an 
oily  liquid,  consisting  principally  of  valerianate  of  oxide  of  amyle. 
It  is  washed  with  a  weak  solution  of  carbonate  of  soda,  then  with 
ivater,  afterwards  dried  with  chloride  of  calcium  and  distilled,  preserv- 
ing that  portion  which  comes  over  at  270®  to  274® ;  it  consists  of 
C,^H„0,  CjoH^Oy  One  part  of  this  ether,  dissolved  in  6  or  8  parts 
of  alcohol,  furnishes  apple  oil. 

Oil  of  Pineapples. — For  the  preparation  of  this  essence,  the  making 
of  butyric  acid  is  necessary.  As  obtained  by  the  saponification  of 
butter,  some  difficulties  are  presented  in  freeing  it  of  caprylic,  caprinic, 
and  vaccinic  acids,  it  is  therefore  best  to  prepare  it  artificially  by  buty- 
ric fermentation,  for  which  purpose  100  parts  of  starch  sugar,  or  cane 
or  milk  sugar,  are  dissolved  in  water,  and  set  aside  in  a  warm  place, 
with  10  parts  of  old  cheese ;  or  a  mixture  of  100  parts  of  sugar,  150 
parts  milk,  and  60  parts  of  powdered  chalk,  are  allowed  to  ferment 
m  a  warm  place;  if  diluted  with  water,  fermentation  takes  place 
quicker.  After  the  cessation  of  the  evolution  of  gas,  the  liquid,  on 
evaporation,  furnishes  butyrate  of  lime,  10  parts  of  which  are  to  be 
dissolved  in  40  parts  of  water,  and  distilled  with  3  or  4  parts  of 
muriatic  aci4;  from  the  distillate  the  acid  is  separated  by  saturating 
it  with  chloride  of  calcium,  the  oily  liquid  is  rectified,  and  that  portion 
coming  over  at  827°  is  preserved  as  pure  concentrated  butyric  acid. 

Two  parts  of  this  acid  are  mixed  in  a  tubulated  retort  with  2  parts 
by  weignt  of  alcohol  and  1  part  of  sulphuric  acid ;  after  the  reaction 
has  taken  place,  the  mixture  separates  into  two  strata,  the  upper  of 
which  is  washed  with  water,  dried  with  chloride  of  calcium,  and  recti- 
fied ;  it  is  then  butyric  ether,  has  a  specific  gravity  of  .9,  and  boils 
above  230° ;  it  is  composed  of  C.H^O,  C.H^O,. 

To  avoid  the  preparation  of  free  butyric  acid,  the  ether  may  be 
prepared  bv  heating  the  powdered  butyrate  of  lime  with  a  mixture  of 
alcohol  and  sulphuric  acid,  skimming  off  the  ether  and  treating  it  as 
above.  The  essence  of  pineapples  is  made  by  dissolving  1  part  of 
this  ether  in  8  or  10  parts  of  alcohol. 

Banana  essence  is  prepared  from  a  mixture  of  acetate  of  oxide  of 
amyle  and  some  butyric  ether,  by  dissolving  it  in  alcohol. 
21 
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Essence  of  raspberi-ies  is  usually  made  by  mixing  acetic  ether  with 
an  alcoholic  essence  of  orris  root. 

Quince  Essence, — In  making  this  essence  pelargonic  acid  has  to  be 
prepared  as  a  first  step.  This  acid  is  contained  in  the  oil  of  pelargo- 
nium roseum,  from  which  it  may  be  obtained  by  combining  it  with 
potassa,  but  more  advantageously  it  is  made  from  oil  of  rue,  by  heat- 
ing it  in  a  retort  with  nitric  acid  previously  diluted  with  an  eqnal 
measure  of  water,  removing  from  the  fire  as  soon  as  the  reaction  oom- 
mences,  afterwards  boiling  with  cohobation  until  nitrous  acid  vapors 
cease  to  be  evolved,  the  oily  acid  is  then  removed,  washed  with  water, 
combined  with  potassa,  and  a  neutral  strong  smelling  oil  separated, 
after  which  the  solution  of  pelargonate  of  potassa  is  decomposed  by 
sulphuric  acid. 

Pelargonic  acid  is  now  sufficiently  pure  for  the  preparation  of  the 
ether ;  it  still  contains  a  resinous  substance,  from  wnich  it  may  be 
purified  by  rectification,  combining  with  caustic  baryta,  and  decom- 
posing the  crystallized  salt  with  diluted  sulphuric  acid.  Pelargonic 
acid,  by  a  continued  digestion  with  alcohol,  is  converted  into  pelar- 
gonic ether,  which  is  obtained  purer  and  in  a  shorter  time,  by  satu- 
rating an  alcoholic  solution  of  pelargonic  acid  with  muriatic  acid  gas, 
washing  the  separated  ether  with  water,  and  drying  it  over  chloride 
of  calcium.  If  the  pure  ether  is  sought  this  may  be  rectified ;  it  con- 
sists of  C.H^O,  C„H„03. 

The  pelargonic,  also  called  oenanthic,  ether,  dissolved  in  alcohol 
constitutes  the  essence  of  quince. 

Fusel  Oil  of  Wine, — Though  pelargonic  ether  is  generally  called 
oenanthic  ether,  many  chemists  apply  the  latter  name  to  the  pure  fusel 
oil  of  wine,  which,  though  closely  analogous  to  the  former,  they  assert 
to  be  a  different  compound.  This  fusel  oil  is  the  cause  of  the  persist- 
ent smell  of  all  or  most  wines,  and  is  quite  distinct  from  their  oouquei^ 
which  in  some  wines  is  wanting  altogether.  It  is  obtained  by  careful 
distillation  of  the  ferment  of  wines  mixed  with  half  its  measure  of 
water,  a  little  oenanthic  acid  may  be  removed  by  agitation  of  the  dis- 
tillate with  some  carbonate  of  soda,  the  liquid  is  then  heated,  the  ether 
rises  to  the  surface,  and  is  obtained  free  of  water  by  standing  over 
chloride  of  calcium. 

The  fusel  oil  of  grain  spirits  contains  a  small  portion  of  the  samo 
ether. 


CHAPTER    V. 

FIXED  OILS  AND  FATS. 


The  fixed  oils  and  fats  form  so  natural  a  group  that  they  may  be 
conveniently  classed  together,  though  both  of  vegetable  and  animal 
production. 
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They  resemble  the  preceding  groups  of  ternary  organic  principles 
in  being  nutritious  in  the  sense  in  which  that  term  applies  to  non- 
nitrogenized  principles.  The  very  large  proportion  of  carbon  they 
contain  peculiarly  adapts  them  to  maintain,  by  combustion  in  the  lungs 
and  capillaries,  the  heat  required  in  the  various  processes  of  the  eco- 
nomy. In  medicine, ^they  are  used  for  this  in  connection  with  certain 
demulcent,  alterative,  and  cathartic  properties,  pertaining  to  the  par- 
ticular individuals  of  the  group.  They  constitute  the  chief  vehicles 
for  medicines  to  be  applied  externally,  whether  in  ointments  in  which 
the  oil  is  usually  not  decomposed,  or  in  liniments  and  plasters,  in  some 
of  which  a  decomposition  of  the  oil  is  effected,  as  will  appear  in  the 
sequel.  The  fixed  oils  enter  largely  into  the  food  of  animals,  and  of 
the  human  race ;  they  are  accumulated  particularly  in  the  fruit  and 
seeds  of  plants,  and  they  exist  in  the  straw  and  stalks  as  well  as  the 
seed  of  the  cereal  grasses,  where  they  are  associated  with  other  nutri- 
tive materials. 

Bancid  oils  are  directed  to  be  purified  by  boiling  with  water  in 
which  calcined  magnesia  is  suspended,  or  by  filtration  through  char- 
coal, though  neither  of  these  processes  is  very  effectual. 

A  great  many  processes  are  resorted  to  for  the  purification  and 
bleaching  of  oils  for  use  in  the  arts,  but  no  chemical  agents  should  be 
used  in  the  case  of  those  oils  designed  for  use  in  medicine. 

The  following  proportions  of  fixed  oils  have  been  ascertained  to 
exist  in  the  several  substances  named :  in  Indian  corn,  8.8  per  cent. ; 
oats,  6.9;  fine  wheat  flour,  1.4;  bran  from  wheat,  4.6;  rice,  0.25;  hay 
and  straw,  from  8  to  5 ;  olive  seeds,  54 ;  flaxseed,  22 ;  almonds,  46 ; 
walnuts,  50 ;  cocoa-nut,  47 ;  yelk  of  eggs,  28 ;  cow's  milk,  3.13  per  cent. 

AduUercUions, — The  chief  adulterations  to  which  the  fixed  oils  are 
subject,  are  mixtures  of  the  finer  and  more  expensive  kinds  with  the 
chea(>er.  These  may  frequently  be  detected  by  variations  of  the 
specific  gravity  from  the  normal  standard,  though  as  the  several  oils 
only  vary  from  .865  to  .970  sp.  gr.,  detection  by  this  means  becomes 
a  matter  of  considerable  delicacy.  It  has  been  proposed  to  apply  this 
test  at  the  temperature  of  boiling  water,  but  we  have  too  little  data 
to  make  this  generally  available.  The  sp.  gr.  of  each  of  the  fixed  oils 
mentioned  in  this  work,  as  far  as  known,  is  given  in  the  table  on 
pages  326  and  327. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good  means 
of  detecting  their  adulterations,  especially  if  heat  is  applied.  A  known 
pure  sample  being  obtained  may  be  heated  in  a  spoon  and  compared 
with  a  quantity  of  the  suspected  oil  similarly  heated. 

The  presence  of  fish  oil  in  the  vegetable  oils  is  detected  by  passing 
a  stream  of  chlorine  through  them.  The  pure  vegetable  oils  are  not 
materially  altered,  but  a  mixture  of  the  two  turns  dark  brown  or 
black. 

Solubility  in  alcohol  is  another  fact  which  is  useful  in  determining 
the  genuineness  of  oils.  Castor  oil  is  soluble  in  its  own  weight  of 
alconol  of  .820  sp.  gr.  Croton  oil  dissolves  in  the  same  proportion  in 
alcohol  of  .796  sp.  gr.  Olive  oil  is  nearly  insoluble.  Oil  of  almonds 
dissolves  in  25  parts  of  cold  and  6  parts  of  boiling  alcohol. 
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The  boiling  point  of  fixed  oils  varies  from  500^  to  600^  F.,  so  that 
we  might  detect  the  admixture  of  the  volatile  oils,  hydro-carbons  from 
coal,  &c.,  by  raising  the  temperature  and  noticing  the  point  at  which 
ebullition  commences,  and  the  nature  of  the  distillate. 

Chemical  History. — The  fixed  oils  and  fats  differ  from  the  foregoing  ternary 
principles  in  being  separable  into  several  proximate  principles,  which  have 
been  pretty  well^stadied.  These  are  ofetn,  stearin^  and  margarin.  When  a 
fixed  oil  is  heated  with  a  canstic  alkali,  it  is  decomposed  into  glycerin  with 
an  organic  acid  which  unites  with  the  alkali  and  forms  a  soap.  Thus  olein  is 
resolved  into  oleic  acid  and  glycerin  ;  stearin  into  stearic  acid  and  glycerin, 
and  margarin  into  margaric  acid  and  glycerin. 

M.  Fremy  has  also  shown  that  the  oils,  and  nentral  fatty  bodies  in  general, 
are  converted  into  fatty  acids  by  concentrated  sulphuric  acid^  and  the  use  of 
sulpharic  acid  as  a  test  for  the  several  oils  has  been  extensively  studied,  and 
the  reaction  tabulated.  (See  CooUy^s  Cyclopcedia  of  Practical  Receipts^  article 
Oils.) 

Olein,  oleate  of  glycerin,  forms  the  fluid  portion  of  fats  and  oils,  and  exists 
in  nearly  all  of  them.  It  remains  liqaid  at  a  low  temperature.  Oleic  acid, 
OaeH^^O^,  is  obtained  by  saponifying  olein,  and  afterwards  decomposing  the 
soap  by  an  acid,  when  it  is  set  free  as  an  oily,  almost  colorless  liquid,  lighter 
than  water,  with  an  acid  reaction ;  it  unites  with  bases,  forming  salts ;  those 
with  alkalies  are  soluble  in  water,  those  with  other  metallic  oxides  and  with 
the  earths  are  insoluble ;  oleate  of  lead  is  the  basis  of  lead  plaster. 

Stearin,  stearate  of  glycerin,  forms  the  solid  part  of  mutton  suet  and  beef 
fat;  and  stearic  add,  QJ3l^0^,  forms  salts  similar  to  those  of  oleic  acid. 

Margarin,  margarate  of  glycerin,  enters  into  human  fat,  and  into  that  of 
the  carnivora ;  it  is  also  present  in  most  vegetable  fixed  oils.  Margaric  add 
is  prepared  from  margarin,  or  by  the  action  of  nitric  acid  on  stearic  acid ;  it 
is  represented  by  the  formula  CspHg^.O^,  containing  GgHg  less  than  stearic, 
which  it  resembles  in  most  of  its  properties.  Margarate  of  lead  is  also 
present  in  lead  plaster. 

Besides  these  principles,  found  in  the  most  common  oils  and  fats,  there  are 
others  which  may  be  mentioned,  though  of  little  practical  utility  to  the  phy- 
sician or  pharmaceutist.  In  palm  oil,  palmitic  acid,  C^fiJ^y^'^  in  cocoa-nut 
oil,  coco-stearic  acid,  HOjCa^H^jOg;  in  the  butter  of  nutmegs  or  oil  of  mace, 
myristic  acid,  110,0^^0^  are  all  found  combined  with  glycerin. 

Wax  and  spermaceti  are  complex  products  of  the  animal  kingdom, 
somewhat  resembling  solid  oils  or  fats,  but  destitute  of  glycerin. 

This  subject  brings  into  view  the  preparation  of  lead  plaster,  which 
is  highly  important  to  the  pharmaceutist  as  the  basis  of  most  of  the 
class  of  plasters  which  are  for  convenience  introduced  in  this  work 
among  the  extemporaneous  preparations. 

lUmplasirum  Plumbij  U.  S.    Lead  Plaster.    {Oleo-Margarate  of  Lead,) 

This  is  made  usually  on  a  large  scale  by  manufacturing  pharmaceu- 
tists, some  of  whom  make  it,  with  its  kindred  preparations,  their  lead- 
ing or  exclusive  articles  of  manufacture. 

The  process  for  the  preparation  of  lead  plaster  requires  that  olive 
oil  (lard  oil  does  not  produce  a  nice  product)  should  be  boiled  with 
finely-powdered  semi  vitrified  oxide  of  lead  (litharge)  and  water  (the 
proportions  are  given  in  the  Pharmacopoeia)  for  a  long  time,  until  thej 
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unite  into  a  mass  of  a  soil  solid  consistence,  which  is  tenacious,  and 
readily  rolled  upon  a  wet  marble  slab  into  rolls  of  suitable  size,  which 
are  allowed  to  harden  by  maceration  in  a  trough  of  cold  water  and 
subsequent  exposure  for  a  long  time  to  the  air ;  one  gallon  of  oil 
yields  about  twelve  pounds  of  plaster.  The  process  is  a  tedious  one, 
and  requires  to  be  pursued  with  strict  reference  to  many  precautions 
suggested  by  experience,  which  seem  scarcely  appropriate  to  a  work 
of  the  scope  and  design  of  the  present. 

Lead  plaster  is  usually  found  in  commerce,  in  rolls  of  various  sizes, 
from  half  an  ounce  to  half  a  pound  in  weight^  called  diachylon,  simple 
diachylon,  or  lead  plaster ;  sometimes,  though  rarely,  it  is  spread  upon 
cotton  cloth  by  machinery,  and  sold  by  the  yard  like  adhesive  plaster 
cloth.  It  is  milder  and  less  irritating  in  its  action  upon  highly  in- 
flamed surfaces,  though  less  adhesive  than  that  well-known  and  useful 
application.  Postponing  to  another  chapter  the  practical  details  in 
regard  to  these,  and  the  numerous  compounds  into  which  they  enter, 
I  need  only  refer  here  to  the  utility  of  glycerin  as  a  constituent  of 
emollient  plasters,  and  to  the  fact  that  much  of  the  lead  plaster  now 
made  is  deprived  of  this  ingredient  by  long  washing  and  kneading 
with  water,  and  is  hence  peculiarly  apt  to  become  dry  and  crisp  by 
age. 

Glycerin^  U.  S. 

Glycerin,  CflH^O^+HO,  is  a  colorless,  odorless,  sweet  liquid,  resem- 
bling syrup,  having  a  sp.  gr.  of  1.26;  it  may  be  classified  among  sugars, 
see  page  291 ;  it  is  generally  stated  to  be  a  hydrate  of  the  oxide  of  a 
hypothetical  radical  glyceryle,  CgH^.  Glycerin  is  separated  from  oils 
in  the  process  of  their  saponification,  and  is  directed  to  be  obtained 
by  evaporation  from  the  water  in  which  lead  plaster  has  been  made, 
care  being  taken  to  precipitate  any  lead  held  in  solution,  by  sulphu- 
retted hydrogen ;  it  is,  of  recent  time,  much  employed  as  a  substitute 
for  oils,  having  a  remarkable  property  of  soothing  irritable  conditions  of 
the  mucus  surfaces,  and  at  the  same  time  mixing  in  all  proportions 
with  water  and  alcohol,  though  not  with  ether. 

It  is  a  most  useful  application  in  the  dry  and  parched  condition  of 
the  mouth  so  often  present  in  disease,  to  which  it  may  be  applied 
either  by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swal- 
lowing it  diluted  with  water.  For  a  certain  form  of  deafness  resulting 
from  dryness  of  the  tympanic  membrane  it  is  one  of  the  bast  of 
remedies.  It  is  used  in  certain  scaly  skin  diseases,  as  lepra.  It  is  a 
useful  application  to  sore  nipples,  also  to  burns  and  excoriated  surfaces, 
and  is  added  to  poultices  to  keep  them  moist.  Its  substitution  for 
almond  and  olive  oil,  in  the  preparation  of  delicate  ointments,  is  sel- 
dom productive  of  advantage;  it  must  be  remembered  that  it  is  not 
miscible  with  the  fixed  oils.  It  is  not  liable  to  become  rancid  as  oils 
are,  and  it  imbibes  the  essential  oils  from  plants  digested  in  it  with 
remarkable  avidity,  so  that  it  is  well  adapted  to  the  preparation  of 
liniments  and  lotions;  it  is  also  miscible  with  soaps.  From  its  remark- 
able solvent  power  over  chemical  agents  it  is  much  used  in  Pharmacy, 
and  the  name  glyceroles  is  applied  to  solutions  containing  it. 
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The  idea  has  occurred  to  me  of  using  it  as  a  vehicle  for  subaoetate 
of  lead,  which,  on  admixture  with  common  oils  as  in  Goulard's  oeratOi 
is  always  converted  into  a  compound  of  the  oil-acid  with  oxide  of  lead ; 
and,  on  admixture  with  water,  as  in  lead* water,  immediately  commences 
to  be  decomposed,  and  to  deposit  carbonate  of  lead  so  that  the  solu- 
tion in  a  short  time  becomes  inert.  By  experiment,  I  find  glyceria 
miscible  in  all  proportions  with  liquor  plumbi  subacetatis,  and  have 
inserted,  under  the  name  of  Unimentum  plumbi  subacetatis^  a  formula 
which  I  think  an  improvement  on  any  of  the  old  preparations  of  lead. 

There  are  several  qualities  of  glycerin  in  our  markets,  the  cheapest, 
which  is  made  from  the  waters  from  which  soap  has  been  separated, 
that  which  is  collected  as  a  residuary  product  from  the  plaster  manu- 
facture, and  that  which  is  distilled  from  fats  by  the  nighly  heated 
steam.  Of  the  latter,  which  is  the  best  variety,  that  imported  from 
Price's  Candle  Co.,  London,  is  to  be  preferred ;  it  is  destitute  of  odor 
and  has  the  requisite  specific  gravity.  This  article  is  made  from  palm 
oil,  while  that  obtained  from  the  refuse  of  the  manufacture  of  stearin 
candles  from  lard  is  seldom  destitute  of  an  odor  when  heated,  which  is 
fatal  to  its  use  for  a  large  number  of  the  purposes  to  which  it  is  applied. 

When  made  by  distillation,  glycerin  is  often  contaminated  with 
acroltine^  a  peculiar  volatile  principle  to  which  it  owes  its  acridity. 
Some  specimens  have  a  saline  taste,  evincing  important  impurities  in 
view  of  the  uses  to  which  it  is  applied.  The  following  recipe  for  the 
preparation  of  glycerin  is  given  by  Dorvault  in  VOffidnt^  and  is 
translated  for  the  use  of  any  who  are  disposed  to  experiment  upon 
the  production  of  this  useful  article,  premising  that  the  proportion  of 
glycerin  is  so  small  that  one  gallon  of  oil  only  yields  half  a  pound 
of  the  product:  Take  of  a  fixed  oil  or  fat  a  convenient  quantity, 
saponify  it  by  milk  of  lime,  then  separate  the  liquid  from  the  insoluble 
lime  soap;  add  to  the  liquid  sufficient  diluted  sulphuric  acid  to  pre- 
cipitate as  sulphate  the  excess  of  lime  held  in  solution.  Eva[x>rate 
by  a  water  bath,  and  treat  the  residue  with  strong  alcohol,  which,  on 
evaporation,  will  leave  the  glycerin. 

The  lime  soap  which  is  here  a  residuary  product,  is,  as  far  as  I 
know,  quite  useless,  and  unless  this  can  be  made  available  for  some 
purpose  as  yet  unknown,  this  recipe  will  be  deficient  in  the  element 
of  economy. 

List  of  the  Principal  Fixed  Oils  and  Fats  used  in  Medicine. 

1.  Vbgbtable  Oils. 

Oleum  oliv»,  C7.  S,  (sweet  oil  or  olive  oil).      From  the  fruit  of  olea  Europea,  by 

expression,  sp.  gr.  .9109  to  .9192. 
''      amygdalae,  U,  S.     From  kernels  of  fruit  of  A.  communis  by  expression,  sp. 

gr.  .917. 
*'      sesami  (benne  oil).     From  the  seeds  of  sesamum  indioum  and  orientale. 
'*      lini,  U.  S.  (flaxseed  oil).      From  the  seed  of  linum  usitatissimum,  sp.  gr. 

.9347. 
"      arachadis  (groundnut  oil).     From  kernels  of  fruit  of  arachis  hypogaea  by 

expression,  sp.  gr.  .874.  ? 
'*      bertholetiffi  (Brazil  nut  oil).     From  kernels  of  fruit  of  B.  exoelsa,  sp.  gr.  .917. 
'*      cacao  (butter  of  cocoa).    From  roasted  seeds  of  theobroma  cacao,  sp.  gr.  .892. 
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Oleam  oooois  (ooooanat  oil).    From  the  kernel  of  the  cocos  nncifera. 

"      macidis  (solid).     From  the  arillas  of  the  fruit  of  myristica  fragrans. 
Mjristioe  adeps,  expressed  from  the  nutmeg  of  mTristica  fragrans. 
Oleam  palms  (solid),  obtained  from  the  fruit  of  elais  guineensis. 

*'      papaveiiB  (poppy  oil).    From  the  seeds  of  papaver  somniferum,  sp.  gr. 

.9243. 
**      ricini,  U,  S.  (castor  oil).    From  seeds  of  ricinus  communis,  sp.  gr.  .9612. 
**      tiglii,  U,  S.  (croton  oil).     From  the  seeds  of  croton  tiglium,  sp.  gr.  .947  to 
.953. 

2.  Animal  Oils. 

Adeps,  U,  S.  (lard).    Prepared  fat  of  sus  sorofa,  the  hog. 
BntTrnm  (butter).     See  page  304.    From  cream  bj  mechanical  agitation. 
SeYum,  U.  S.  (mutton  suet).     The  prepared  suet  or  fat,  from  ovis  aries. 
Oleum  adipis  (lard  oil).     The  olein  separated  from  lard  by  expression,  sp.  gr.  .9003. 
"      bubulum,  U.  S,  (neat's-foot  oil.)    From  the  bones  of  bos  domesticus,  the  ox. 
"      cetacei  (spermaceti  oil).     From  the  cavity  in  the  upper  jaw  of  physeter 

maorocephalus. 
**      morrhun,  U.  S,  (cod-liver  oil).     From  the  livers  of  gadus  morrhua,  sp.  gr. 
.9230  to  .9315. 

Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  desti- 
tute of  active  properties;  of  these  oleum  olivse,  oleum  amygdalae, 
oleum  sesami,  oleum  papaveris,  oleum  arachadis,  may  be  substituted 
for  each  other  for  internal  use. 

OKve  oil,  of  the  finest  quality  met  with  in  commerce,  virgin  oil, 
salad  oil,  has  a  pale  yellow  or  greenish  color,  and  a  very  faint  and 
agreeable  odor;  its  taste  is  bland  and  pleasant,  though  sometimes  a 
little  acrid;  its  specific  gravity,  at  77®  F.,  is  stated  at  .9109,  .9176  at 
59°  F.  It  is  soluble  in  one  and  a  half  times  its  weight  of  ether,  but 
almost  insoluble  in  alcohol ;  it  generally  contains  a  solid  deposit  of 
oleo-margarin  in  cold  weather,  which  is  readily  fused  by  a  slight  eleva- 
tion of  temperature.  The  best  generally  comes  in  bottles  which  hold 
trom  f5xij  to  f 3xxiv,  or  in  small  flasks  covered  by  wicker  work,  which, 
after  they  are  emptied,  come  in  play  for  small  chemical  operations. 
The  common  impure  oil,  is  generally  rancid,  acid,  and  disagreeable, 
and  often  abounds  in  green  coloring  matter. 

The  detection  of  adalterations  in  olive  oil  is  a  matter  of  no  great  difficulty 
to  the  connoisseur,  as  any  admixture  of  inferior  oils  affects  the  taste  per- 
ceptibly.    The  following  are,  however,  more  pjenerally  applicable. 

Pnre  olive  oil,  when  shaken  in  a  vial  half  filled,  gives  a  **bead"  which 
rapidly  disappears,  but  if  adalterated  the  bubbles  continue  longer  before 
they  burst.  Pure  olive  oil  completely  solidifies  if  immersed  in  ice,  but  if 
one-third  of  poppy  oil  is  present  it  does  not  freeze  at  all  at  the  tempera- 
tare  of  ice.  When  carefully  mixed  with  one-twelfth  part  of  its  volume  of  a 
solution  of  four  ounces  of  mercury,  in  eight  fluidounces  and  six  drachms  of 
nitric  acid,  sp.  gr.  1.5  it  becomes  a  firm  fat  in  three  or  four  hours,  without 
any  separation  of  liquid  oil.  The  other  edible  oils  do  not  solidify  with 
acid  nitrate  of  mercury,  and  the  hardness  of  this  mass  is  dependent  on  the 
parity  of  the  oil.  Animal  oils  solidify  with  this  nitrate,  but  if  olive  oil  is 
mixed  with  them  it  floats  on  the  surface  of  the  coagulum  and  may  be  decanted. 
And  when  heated  this  coagulum  exhales  the  well-known  odor  of  rancid  fats. 

Pelouze  has  investigated  the  subject  of  the  acidification  of  fixed 
oils,  and  confirms  the  fact  already  known,  that  foreign  substances  with 
which  fatty  bodies  are  contaminated  exert  a  similar  action  upon  them 
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that  a  ferment  does  upon  saccharine  flaids,  setting  free  the  fatty  acids. 
He  has  also  found  that  when  oleaginous  seeds  are  crushed  so  as  to 
break  up  their  cells  and  bring  their  contents  into  close  contact,  the 
neutral  fatty  bodies  contained  in  them  are  spontaneously  converted 
into  fatty  acids  and  glycerin.  This  phenomenon  is  analogous  to  what 
takes  place  in  the  grape,  the  apple  and  other  fruits,  the  sugar  contained 
in  which  is  converted  into  alcohol  and  carbonic  acid  as  soon  as  the 
cells  which  separate  it  from  the  ferment  are  destroyed.  When  ex- 
tracted immediately,  these  oils  are  perfectly  free  from  any  traces  of 
acid.  The  difference  in  quality  between  good  and  bad  olive  oil  is  thus 
explained,  the  former  being  extracted  before  the  lapse  of  time  has 
allowed  of  this  peculiar  fermentative  action. 

Almond  oil  is  procured  from  the  kernels  by  expression,  the  best 
being  imported  from  England.  It  has  about  the  specific  gravity  of 
olive  oil,  and  is  without  its  green  tinge  of  color,  so  that  it  generally 
makes  a  whiter  ointment.  It  is  generally  imported  in  jugs.  Almond 
oil  is  soluble  in  25  parts  of  cold  and  6  parts  of  boiling  alcohol.  In 
selling  and  prescribing  it,  care  should  be  taken  that  it  be  not  con- 
founded with  the  essential  oil  of  bitter  almond. 

It  is  well  known  that  some  wholesale  drug  houses  fraudulently  sub- 
stitute for  this  valuable  oil,  oil  of  poppy  seed,  which  is  little  over  half 
its  value ;  the  fraud  may  be  detected  by  mixing  upon  a  glass  or  por- 
celain  slab  a  few  drops  of  the  suspected  oil  with  about  an  equal  num- 
ber of  drops  of  nitric  acid ;  the  oil  of  poppies,  being  a  drying  oil,  soon 
becomes  hard,  while  the  almond  oil  retains  its  fluidity. 

Oil  of  Benne  Seed. — Sesamum  orientale  has  been  produced  in  this 
country,  and  is  recommended  as  a  desirable  production  to  add  to  oar 
agricultural  resources.  The  plant  grows  well,  particularly  in  the  South, 
and  has  been  estimated  to  yield  twenty  bushels  of  the  seed  to  the 
acre ;  the  yield  of  oil  approaches  two  ana  a  half  gallons  to  the  bushel. 
The  seeds  should  be  planted  as  soon  as  the  frost  is  out  of  the  ground 
in  drills  three  feet  apart,  and  six  inches  distance  along  the  drills. 

Poppy  seed  oil  is  imported  in  casks  in  considerable  quantity  from 
Germany,  where  it  is  frequently  employed  as  a  substitute  for  sweet  oil 
for  table  use,  and  by  some  practitioners  is  preferred  to  oil  of  almonds. 
In  this  country  it  is  made  use  of  for  the  same  purposes,  and  is  besides 
often  fraudulently  substituted  for,  or  mixed  with  olive  and  almond 
oil,  which  see. 

Oleum  macidis,  oleum  myristicae  expressum,  oleum  adipis,  oleum 
lini,  oleum  bertholetice,  oleum  cocoa,  oleum  bubulum,  oleum  cetacei, 
and  oleum  palmse,  are  seldom  used  for  any  internal  form  of  adminis- 
tration, but  in  common  with  olive  and  almond  oil  have  their  special 
adaptations  and  uses  in  the  arts,  and  for  topical  applications  in 
medicine. 

Expressed  oil  of  nutmegs  as  it  occurs  in  commerce  is  of  the  consist- 
ence of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a  strong 
odor  of  nutmegs;  it  is  prepared  in  the  East  India  Islands  by  exposing 
the  bruised  nutmegs  contained  in  a  bag  to  the  vapors  of  boiling  water 
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and  subjecting  it  to  pressure  between  heated  plates.  It  is  entirely 
soluble  in  boiling  ether;  leaves  nearly  one-half  behind  on  being  treated 
with  cold  ether;  the  residue  is  white,  pulverulent,  inodorous.  It  is 
chiefly  used  for  external  applications  where  a  mild  stimulant  is  required. 

Expressed  oil  of  mace  is  now  met  with  very  seldom  in  commerce ;  it 
is  prepared  in  a  manner  similar  to  the  above,  has  the  consistency  of 
butter,  a  reddish  color,  and  an  agreeable  strong  odor  and  taste  of  mace. 

Lard  oil^  which  is  a  tolerably  pure  form  of  olein,  when  freshly  and 
skilfully  prepared,  is  seldom  met  with  in  commerce  free  from  a  very 
disagreeable  rancid  odor ;  on  this  account  it  is  rarely  employed  in 
medicine.  It  is  said  to  be  Largely  exported  for  admixture  with  olive  oil. 

Linseed  or  flaxseed  oil  is  chiefly  used  to  mix  with  the  carbonates  of 
lead  and  zinc  in  the  manufacture  of  the  pigments  known  as  white  lead 
aod  white  zinc;  it  is  sometimes  substituted  for  this  use  by  a  variety 
of  inferior  oils,  which  possess  the  same  drying  or  oxidizing  property. 
Boiled  linseed  oil,  particularly  if  litharge  or  acetate  of  lead  is  mixed 
with  it  in  boiling,  is  remarkable  for  the  rapidity  with  which  it  dries 
into  a  hard  varnish-like  material.  It  is  sometimes  used  as  a  cathartic 
la  doses  of  one  or  two  ounces. 

Oil  of  Oroundnuis, — A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  country,  by  expressing  groundnuts  between  hot 
plates  in  the  same  wav  that  linseed  oil  is  prepared.  Its  chief  use,  as  far 
as  I  can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is  remarkably 
free  from  unpleasant  properties,  and  if  thrown  into  commerce  under 
its  own  proper  name,  would  no  doubt  answer  many  purposes  both  in  the 
arts  ana  in  medicine.  Oil  of  groundnuts  has  been  employed  in  place 
of  neat's-foot  oil  for  citrine  ointment,  which,  however,  is  apt  to  be  too 
soft  when  thus  prepared. 

Oocoanut  oil  is  obtained  by  expression  from  the  kernel  of  the  cocoa- 
nut  ;  it  is  of  the  consistency  of  suet  between  40°  and  50°,  and  senii- 
fluid  between  75°  and  85°;  it  has  a  peculiar  odor  which  is  owing  to 
the  presence  of  caprylic  and  capronic  acids  in  small  quantities,  which 
for  the  greater  part  may  be  removed  by  digesting  the  oil  for  several 
hours  with  coarsely-powdered  charcoal,  and  filtering  through  paper 
in  a  warm  place.  It  has  been  proposed  by  M.  Pettenkofer,  as  a  sub- 
stitute for  lard,  especially  in  ointments  which  contain  much  vegetable 
matter,  or  aqueous  solutions,  of  which  it  is  able  by  trituration  to  take 
up  one-third  more  than  lard.  Its  keeping  well  without  getting  rancid 
admirably  adapts  it  for  such  purposes,  and  also  for  hair  oil ;  it  is 
readily  absorbed  by  the  skin  and,  therefore,  is  not  so  apt  to  stain  the 
garments  and  bedclothes. 

Oil  of  brazil-nuts^  oleum  bertholetiae,  when  properly  made,  is  of  a 
bright  amber  color,  has  the  peculiar  smell  and  taste  of  the  nut,  and 
congeals  at  24°  F.  Dr.  Donnelly,  of  Philadelphia,  has  used  it  as  a  sub- 
stitute for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be  well 
adapted  for  such  purposes.  One  gallon  of  oil  requires  six  pounds  of 
litharge  to  saponify,  and  yields  a  good  plaster  of  a  rich  cream  color, 
and  12  oz.  of  a  superior  glycerin. 
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NeaCs-foot  oil,  aa  usually  met  witb,  is  so  offeoaive  that  it  ia  only  used' 
in  one  officinal  preparation,  in  whlcli  it  is  often  substituted  by  lard  or 
lard  oil — unguentum  hydrargyri  nitratis.  It  may  be  made  pure  and 
good  enough  for  ioternal  uae,  and  in  England  it  is  said  to  be  employed 
for  frying  fritters ;  it  does  not  thicken  by  age. 

Spermaceti  oil  is  the  clearest  and  thinnest  of  the  whale  oils;  it  is 
remarkably  adapted  for  greasing  heavy  machinery,  for  which  purpose 
it  ia  in  great  demand ;  it  ia  also  a  fine  oil  for  burning,  but  is  nearly 
used  in  medicine  or  pharmacy,  except  by  those  few  practitioners  who, 
believe  it  fully  equal  to  cod-liver  oil. 

Palm  oil  is  consumed  largely  in  the  manufacture  of  soap,  to  whicb 
it  imparts  its  peculiar  odor  and  yellow  color ;  of  this,  however,  it  ia 
deprived  by  exposure  to  air  and  light.  It  is  a  very  extensive  article 
of  commerce  in  England,  entering  into  many  of  the  cheaper  varieties 
of  fioap,  and  in  pharmacy  being  used  in  the  manufacture  of  plasiera, 
certain  pomades  and  ointments.  It  is  a  soft  solid,  melta  at  117J°  F. 
sp.  gr.  .968. 

Oleum  ricini,  oleum  tiglii,  oleum  morrhnsi,  oleum  macidis,  and. 
oleum  cocois,  are  medicinal,  and  used  aa  internal  remedies. 

Castor  oil  is  a  viscid,  transparent,  light  yellow-colored  oil,  8peci6o 
gravity  .9675,  at  77°.  Ita  taste  and  smelC  when  of  fine  qnality,  are 
very  alight,  though  ita  extreme  viscidity  renders  it  disagreeable.  It 
is  peculiar  in  being  miacible  with  absolute  alcohol,  in  all  proportioaS) 
and  in  rendering  other  oils,  mixed  with  it  in  certain  proportions,  ttIso< 
soluble;  it  also  dissolves  some  alcohol,  but  this  property  dimini^heB 
with  the  strength  of  the  alcohol.  The  two  principal  kinds  are,  ths 
American  oil,  which  is  produced  principally  in  our  Western  States  and 
cornea  in  casks,  anrl  the  East  India  oil,  which  is  imported  in  tin  cana 
from  Bombay  and  Calcutta.  The  latter  article  is,  I  think,  the  beat, 
either  from  the  constant  agitation  to  which  it  ia  subjected  in  the  hold 
of  the  vessel  during  a  long  voyage,  a  great  part  of  the  time  in  tbs 
tropica,  producing  a  separation  of  its  albuminous  ingredient  and  thai 
clarifying  it,  or  from  some  peculiarity  in  ita  preparation.  A  can  of 
this  oil  is  often  found  cloudy  near  the  bottom,  while  the  uppsE 
portion  may  sometimes  be  racked  off  remarkably  clear  and  free  from 
odor  and  taste. 

The  English  castor  oil  so  much  esteemed  here  is  selected  from  the 
best  East  India  oil  and  submitted  to  filtration,  and  afterwards  bleached 
by  exposure  to  the  sun.  The  blue  tinge  of  color  of  bottles  in  whiolt 
it  is  sold,  by  neuiraliziug  the  yellow  rays  reflected  from  the  oil,  givs 
if  the  appearance  of  great  freedom  from  color.  (See  Fharmaceutioal 
Notes  of  Travel,  by  the  author.  Am.  Joum.  Pharrn.,  vol.  xxx.  p.  114.^ 

The  Palma  Christi,  which  produces  the  valuable  seed  yielding  tbu 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate  fron 
the  seed.  It  grows  to  the  height  of  from  six  to  ten  feet  with  us,  and 
is  one  of  the  most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activity  of  thasA 
and  the  oil  depends  upon  a  principle,  said  to  be  resinoid,  which 
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invariably  present  in  it,  and  is  modified  by  its  bland  demulcent  pro- 
perties, rendering  it  one  of  the  most  useful  of  cathartics. 

Great  quantities  of  castor  oil  are  consumed  in  the  preparation  of 
applications  for  the  hair,  it  being  now  generally  preferred  to  bear's 
oil,  which  was  formerly  much  in  vogue  for  this  purpose.  For  greas- 
ing the  hair,  it  should  have  a  small  admixture  of  alcohol  to  diminish 
its  viscid  properties,  while  for  hair  restoratives,  such  as  are  called 
katharion,  tricopherous,  &c.,  the  alcohol  is  in  larger  proportion,  the 
oil  being  added  to  diminish  the  drying  and  crisping  properties  of  the 
spirits  used.  Two  good  recipes  for  these  preparations  are  given 
below — 

Perfumed  Hair  Oil. 

Take  of  Castor  oil  .        .        .      i  .        .        .  fSx. 

Very  strong  alcohol  ....  foij. 

Ess.  of  jessamine f5ij. 

Mix. 

Any  other  essential  oil  may  be  substituted  for  the  essence  of  jessa- 
mine, and  we  usuallv  label  the  vials  according  to  their  perfume,  and 
color  the  rose  oil  red. 

Hair  Restorative, 

Take  of  Castor  oil fSvj. 

Alcohol fSxxvj. 

Dissolve,  then  add — 

Tinct.  of  cantharides  (made   with  strong 

alcohol)  .        .        .        .       • .        .     fij. 

Ess.  of  jessamine  (or  other  perfume)  .    fjiss 

Mix. 

This  preparation  has  the  property  of  rendering  the  hair  soft  and 
glossy,  at  the  same  time  that,  by  its  tonic  and  stimulant  properties,  it 
tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should  be 
rubbed  thoroughly  into  the  roots  at  least  once  a  day. 

Croton  oil,  like  the  foregoing,  is  the  product  of  the  seeds  of  one  of 
the  family  euphorbiacese.  It  is  imported  in  bottles  holding  about 
twenty  ounces.  Its  powerful  irritant  and  drastic  cathartic  properties, 
in  doses  of  from  one  to  two  drops,  are  well  known.  In  applying  it 
as  a  local  irritant  for  producing  a  pustular  eruption,  it  is  usually 
diluted  with  twice  the  quantity  of  olive  oil ;  it  should  then  bo  care- 
fully and  conspicuously  marked  for  external  use. 

The  use  of  croton  oil  mixed  with  castor  oil,  in  the  so-called  castor 
oil  capsules,  is  frequently  the  cause  of  violent  purging,  when  a  mild 
and  pleasant  effect  was  anticipated.  The  substitution  in  this  way  of 
a  powerful  for  a  mild  and  wholesome  remedy  in  a  popular  form  of 
medicine  should  be  corrected  by  the  interference  of  the  physician  and 
pharmaceutist. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strong 
alcohol,  but  in  two  or  three  days  nearly  all  the  oil  separates.  One  of 
the  most  ready  ways  of  testing  its  quaJity  is  to  try  its  effect  upon  the 
skin;  if  pure,  the  speedy  appearance  of  the  eruption  may  be  anticipated. 
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Cod-liver  oil. 13  largely  prepared  upon  our  New  England  coast,  and 
that  of  Newfoundland,  in  connection  with  the  cod  fisheries.  Three 
different  commercial  varieties  are  produced,  which  vary  in  quality 
according  to  the  skill  and  care  expended  in  their  preparation.  Pale 
cod-liver  oil  is  prepared  in  New  England  by  cutting  up  the  fresh 
livers  and  throwing  them  into  water  in  a  large  tank  arranged  for  the 
application  of  heat.  A  fire  being  kindled,  the  oil  rises  to  the  surface 
and  is  skimmed  off;  by  standing,  even  after  being  barrelled,  a  deposit 
separates  which  allows  of  the  clear  oil  being  racked  off.  It  is  abun- 
dant in  our  markets  within  a  few  years,  being  used  exclusively  in 
medicine,  and  commanding  a  price,  by  the  gallon,  of  from  $2  to  $8. 

The  other  most  common  variety  is  the  dark  brown  oil.  The  livers 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to  be- 
come decomposed,  and  the  oil  is  collected  as  it  flows  out  from  the 
corrupting  mass.  The  dark  brown  oil  is  rancid,  having  a  disagreeable 
'  empyreumatic  odor,  and  a  taste  which  is  bitter,  besides  being  acrid, 
as«in  the  other  case.  It  is  used  extensively  by  curriers.  Its  price  is 
usually  about  $1  per  gallon. 

The  pale  brown  cod-liver  oil  is  intermediate  in  its  properties  between 
the  foregoing ;  it  is  by  some  preferred  to  either,  and  ,by  several  cus- 
tomers with  whom  I  have  met  is  said  to  disagree  less  with  the 
stomach.  This  variety  is  not  so  common  in  commerce.  Many  dealers 
do  not  procure  it  at  all.  I  have  obtained  it  by  the  gallon  at  from 
$1  25  to  $1  75  per  gallon.  There  are  all  grades  of  quality  between 
the  finest  anH  commonest  oils. 

The  large  admixture  of  other  fish  than  the  cod  in  the  produce  of 
the  New  England  fisheries  and  the  consequent  admixture  of  the  livers, 
has  induced  a  very  general  opinion  that  the  Newfoundland  oil,  as 
representing  the  oil  of  the  livers  of  the  cod  exclusively,  is  to  be  pre- 
ferred. This  is  the  kind  of  oil  sold  chiefly  in  England,  and  upon 
which  the  reputation  of  the  oil  was  mainly  founded  in  the  first 
instance.  Excellent  cod-liver  oil  is  made  in  London  from  the  livers 
of  the  fresh  fish  brought  to  that  market.  The  firm  of  Allen  and  Han- 
burys  supply  their  extensive  demand  from  this  source.  The  livers 
are  placed  in  a  large  iron  pan  over  a  coal  fire,  and  heated  to  about 
180°  F.,  stirring  constantly ;  the  oil  which  exudes  is  then  strained, 
and  is  ready  for  use. 

The  following  description  of  the  Newfoundland  manufacture,  it  will 
be  seen,  differs  from  that  of  New  England,  though  the  three  varieties 
produced  are  here  differently  named ;  it  is  compiled  from  an  article 
by  Dr.  Edward  H.  Robinson,  Am.  Joum.  Pharm.^  vol.  xxvi.  p.  1. 

On  the  Banks  of  Newfoundland,  the  fish  are  obtained  within  from 
one  to  five  miles  from  shore,  and  if  the  day  be  favorable,  the  fisher- 
man fills  his  boat  (which  is  small)  at  least  twice  during  the  day.  As 
soon  as  the  boat  is  filled,  they  are  taken  on  shore  and  handed  over  to 
women  and  children,  who  split  the  fish  for  drying,  carefully  putting 
the  livers  into  a  clean  tub  or  some  other  article  used  for  the  purpose. 
All  the  fish  being  thus  prepared,  and  spread  on  sheds  to  dry,  the 
livers  are  carried  to  a  cool  place  where  they  are  kept  until  evening, 
by  which  time  another  boat  load  of  fish  has  generally  been  obtained. 
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Treating  this  second  lot  as  the  first,  the  livers  are  now  all  put  together 
in  a  large  shallow  vessel  of  iron,  usually  about  five  feet  square,  and 
three  in  depth ;  which  vessel  is  again  inserted  into  another  and  larger, 
which  is  set  into  masonry  and  partly  filled  with  water.  A  fire  is  then 
kindled  under  the  outer  vessel  and  kept  burning  until  the  greater 
part  of  the  oil  has  been  separated  from  the  livers.  The  fire  is  then 
extinguished,  and,  when  cool,  the  oil  is  dipped  out  and  introduced 
into  new  or  clean  casks.  What  oil  remains  in  the  livers  is  dow 
pressed  out,  but  not  being  of  as  good  quality  as  that  made  without 
pressure,  it  is  put  into  a  separate  cask,  constituting  an  inferior  quality. 

The  casks  containing  the  oil  are  now  put  in  a  cool  place,  and  undis- 
turbed for  five  or  six  days,  at  the  end  of  which  time  a  considerable 
sediment  has  fallen,  leaving  a  pure  oil  on  top,  which  is  carefully 
drawn  oflF  and  put  into  other  casks;  the  oil  is  now  fit  to  be  sent  into 
the  market.  This  constitutes  the  best  quality  of  cod-liver  oil.  The 
color  of  this  variety  is  a  pale  yellow,  having  a  specific  gravity,  at  63® 
F.,  of  .9240 ;  has  a  slight  fishy  taste,  though  not  very  disagreeable  to 
roost  persons,  leaving  an  impression  of  acridity  on  the  fauces.  In  some 
parts,  where  the  fishermen  are  too  poor  to  purchase  the  water  bath, 
the  fresh  livers  are  put  into  a  common  iron  pot  used  for  domestic 
purposes;  moderate  heat  is  then  applied.  As  soon  as  the  livers  are 
somewhat  broken  down  and  softened,  they  are  taken  from  the  pot  and 
introduced  into  a  coarse  canvas  bag,  and,  by  pressure,  the  greater 
part  of  the  oil  is  forced  out.  This  variety  is  not  of  quite  as  fine  quality 
as  that  made  with  the  steam  bath ;  the  color  is  rather  darker,  has  a 
slight  empyreumatic  taste,  and  is  apt  to  leave  a  peculiar  burning  sen- 
sation in  the  fauces  when  swallowed,  which  is  perceptible  some  time 
after. 

Another  variety,  of  an  inferior  quality,  is  made  in  larger  vessels 
which  remain  at  sea  for  weeks  together  without  going  to  the  shore. 
The  method  of  obtaining  this  variety  is  as  follows:  As  fast  as  the  fish 
are  caught  and  dressed,  the  livers  are  thrown  into  barrels  placed  on 
deck,  the  tops  of  which  remain  uncovered.  The  livers  are  exposed 
to  the  action  of  the  sun's  rays,  decomposition  soon  ensues,  and  the 
oily  matter  separates.  That  part  which  first  rises  to  the  top  is  skim- 
m^  ofi^  and  put  into  a  separate  cask.  The  color  of  this  variety  is 
yellow  approaching  to  a  brown.  It  is  commonly  known  as  straits  oil. 
The  commonest  variety  of  all  is  made  from  the  remnants  of  the  casks 
from  which  the  straits  oil  has  been  drawn.  In  this  variety  complete 
putrefaction  has  taken  place.  It  is  of  a  very  dark  color,  has  an  ex- 
tremely offensive  smell,  and  is  more  disagreeable  than  the  other  varie- 
ties.    This  is  known  as  banks  oil. 

The  following  particulars  of  the  process,  as  conducted  by  Charles 
Fox  &  Co.,  of  Newfoundland,  show  the  application  of  more  extended 
arrangements  to  the  same  branch  of  manufacture. 

The  boats  go  out  early  in  the  morning  and  return  about  four  o'clock 
in  the  afternoon.  The  fish,  on  landing,  are  handed  over  to  the  "  fish- 
room  keeper,"  whose  duty  it  is  to  split  and  open  the  fish,  and  to  de- 
posit their  livers  in  small  tubs,  holding  17  or  18  gallons  each.  These 
tubs  are  soon  afterwards  collected  from  the  difierent  fish -rooms,  and 
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conveyed  to  the  manufactory.  The  livers  here  are  thrown  into  tabs 
containing  pure  cold  water,  and,  after  being  well  washed  and  jerked 
over,  are  placed  on  galvanized  iron-wire  sieves  to  drain.  They  are 
next  put  into  covered  steam  jacket-pans  and  submitted  to  a  gentle 
heat  for  about  three-quarters  of  an  hour,  after  which  the  steam  is 
turned  off,  cold  air  admitted,  and  the  whole  allowed  to  repose  for  a 
short  time,  during  which  the  livers  subside,  and  the  oil  separates  and 
floats  on  the  top ;  the  oil  is  then  skimmed  off  into  tin  vessels  and  passed 
through  flannel  strainers  into  tubs,  where  it  is  left  to  subside  for  about 
24  hours.  From  these  the  purer  upper  portion  of  oil  is  run  into  a 
very  deep  galvanized  iron  cistern,  and  again  left  to  clarify  itself  by 
defecation  for  a  few  days. 

The  London  Pharmaceutical  Journal^  October,  1853,  announced  that 
a  patent  has  been  recently  obtained  by  Sir  James  Murray  for  a  pro- 
cess by  which  cod-liver  oil  may  be  completely  deodorized.  This  is 
accomplished  by  agitating  it  in  high  pressure  cylinders  with  carbonic 
acid  gas.  None  of  the  deodorized  oil  having  yet  found  its  way  to  this 
country,  it  is  probable  that  some  practical  difficulty  has  prevented  the 
success  of  the  process. 

The  composition  of  cod-liver  oil,  as  inferred  from  the  analysis  of  Dr.  De 
Jongh,  is  similar  to  that  of  other  fatty  oils,  with  the  exception  of  a  peculiar 
organic  substance,  called  by  him  gaduin,  and  also  some  of  the  constituents 
of  bile,  with  traces  of  iodine,  bromine,  &c. 

More  recently,  Dr.  F.  L.  Winckler  has  investigated  its  chemical  nature, 
and  regards  this  oil  as  an  organic  whole  of  a  peculiar  chemical  composition^ 
differing  from  that  of  all  other  fatty  oils  hitherto  employed  as  medicines. 
According  to  this  eminent  chemist,  it  contains  no  glycerin,  bat  by  saponifi- 
cation yields  oleic  and  margaric  acids,  and  the  hydrated  oxide  of  the  organic 
radical,  propyle  (CgHy);  existing  also  in  ergot  and  in  the  liqoor  of  pickled 
herring.  From  this.  Dr.  Winckler  infers  that  cod-liver  oil  cannot  be  substi- 
tuted by  any  other  officinal  oil.  Propylamine  (NHjCgHy),  a  product  of  the 
reaction  of  ammonia  on  cod-liver  oil,  is  also  found  by  Winckler  in  normal 
urine  and  sweat ;  and,  viewing  its  formation  as  probable  by  the  reaction  in 
the  system  by  which  cod-liver  oil  is  assimilated  and  burnt  up  in  the  lungs,  he 
founds  upon  this  his  theory  of  the  utility  of  cod-liver  oil  in  medicine. 


CHAPTER   VI. 

ON  VOLATILE  OILS,  CAMPHORS,  AND  RESINS. 
VOLATILE  OR  ESSENTIAL  OILS. 

This  highly  important  and  interesting  class  of  proximate  principles 
contains  an  immense  number  of  individuals  which  are  distinguished 
from  each  other  by  striking  sensible,  as  well  as  chemical  and  physical 
peculiarities.  By  far  the  largest  number  are  derived  from  plants,  in 
which  they  exist  ready  formed,  although  some  are  the  products  of  a 
sort  of  spontaneous  fermentative  action  set  up  among  principles  con- 
tained in  the  plants  in  the  presence  of  water;  others  are  products  of 
the  destructive  distillation  of  organic  substances. 
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The  natural  volatile  oils  are  mostly  prepared  by  mixing  plants  or 
parts  of  plants  containing  them,  with  water,  and,  after  maceration  for 
a  certain  length  of  time,  subjecting  the  mixture  to  distillation.  The 
distillate  is  usually  milky,  and  on  standing  separates,  most  of  the  oil 
rising  to  the  top,  or,  in  a  few  instances,  subsiding,  while  the  water 
continues  charged  to  saturation  with  the  oil.  Although  the  boiling 
point  of  these  oils  is  much  above  that  of  water,  many  of  them  are 
readily  volatilized  in  contact  with  steam  at  212^,  and  are  hence  con- 
veniently prepared  in  the  way  above  described. 

The  unpleasant  odor  at  first  perceived  in  the  distillate  was  formerly 
believed  to  be  empyreumatic,  but  is  now  said  to  be  due  to  portions 
of  tin  dissolved  from  the  neck  of  the  still  or  the  condensing  worm, 
and  to  disappear  with  the  subsequent  oxidation  and  separation  of  this 
metal,  and  its  separation  as  a  fiocculent  precipitate  which  is  often 
mistaken  for  an  algaeric  vegetation. 

Some  highly  odoriferous  plants  which  yield  by  this  process  very 
sparse  and  unsatisfactory  results,  are  found  to  impart  their  volatile 
oils  better  by  digesting  with  fixed  fatty  bodies,  which,  when  treated 
with  strong  alcohol,  yield  the  volatile  oils  to  that  solvent,  forming 
essences.  Numerous  oils  or  essences  used  in  perfumery  are  prepared 
in  this  way.  Others  are  prepared  by  direct  expression  from  the  ves- 
sels containing  them,  as  the  oils  obtained  from  the  rind  of  the  lemon 
and  bergamot  fruits;  while  others  are  obtained,  associated  with  their 
resins  and  camphors,  by  the  use  of  ether. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited  ex- 
tent ;  and  in  turn  dissolve  a  small  proportion  of  water,  which  separates 
at  low  temperatures.  They  are  mostly  soluble  to  an  unlimited  extent 
in  anhydrous  alcohol,  ether,  and  the  fixed  oils. 

By  the  destructive  distillation  of  most  organic  substances,  liquids 
are  obtained  which  possess  the  general  physical  characters  of  volatile 
oils,  and  may  be  classed  as  empyreumatic  oils,  though  many  of  them 
are  designated  as  peculiar  chemical  compounds.  Creasote,  which  is 
treated  of  at  page  286,  is  an  illustration  of  this.  These  are  more 
properly  treated  of  under  the  heads  of  the  several  sources  from  which 
derived,  than  in  this  connection. 

The  perfume  of  most  plants  is  due  to  the  gradual  elimination,  dif- 
fusion, and  oxidation,  in  very  minute  qualities,  of  their  volatile  oils. 
Every  one  must  have  noticed  that  in  the  moist  morning  and  evening 
atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a  phenomenon 
which  is  partly  due  to  the  power  of  vapor  of  water  to  aid  in  the  dif- 
fusion of  the  volatilized  oils,  and  probably  partly  to  an  increased  ten- 
dency to  oxidization  in  contact  with  aqueous  vapor.  According  to 
Liebig,  the  perfume  of  essential  oils  is  strong  in  proportion  to  their 
tendency  to  oxidize  in  the  air,  though  their  degree  of  volatility  has 
an  important  bearing  on  this  property.  Their  odor  is  generally  strong 
in  proportion  to  the  oxygen  in  their  composition.  Certain  oils  con- 
taining no  oxygen  may  be  temporarily  deprived  of  their  characteristic 
odors  by  distillation  from  freshly-burnt  lime  in  an  apparatus  ex- 
hausted of  air  or  filled  with  carbonic  acid  gas.  The  odor  of  essential 
oils  is  apt  to  be  less  delicate  or  grateful  after  they  have  been  isolated 
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than  when  spontaneously  exhaled  by  the  plant,  and  by  time  and  ex- 
posure many  of  them  not  only  lose  their  delicacy  of  flavor,  bat  become 
less  limpid,  assuming  a  darker  color  and  more  resinoid  consistence. 
In  the  process  of  drying  certain  plants  at  a  moderate  heat,  the  oil 
seems  to  improve  in  flavor,  while  very  little  of  it  is  dissipated,  so  that 
the  aromatic  seeds,  as  of  fennel  and  caraway,  the  unexpanded  flowers 
of  clove,  &c.,  as  found  in  commerce,  yield  full  proportions  of  essen- 
tial oils,  and  of  finer  quality  than  the  imported  oils  obtained  from 
them  when  fresh.  Valerian  is  an  instance  of  the  smell  being  greatly 
increased  by  age,  owing  to  the  oxidation  of  the  oil. 

Cabbo-Hydrogen  Essential  Qiis. 

The  most  simple  group  of  essential  oils  is  that  which  consists  of 
carbon  and  hydrogen  alone.  Some  of  these  have  been  already  re- 
ferred to  as  frequently  associated  with  the  oxygenated  essential  oils. 
There  are  a  number  produced  by  plants  and  obtained  by  distillation. 
The  coniferse,  aurantiacise,  and  piperaceae  yield  nearly  all  that  are 
known.  Although  these  are  so  similar  in  composition,  they  are,  as 
usually  obtained,  as  dissimilar  in  many  of  their  properties  as  thev 
are  unlike  the  members  of  the  oxygenated  group.  As  already  statea, 
when  absolutely  pure  and  exposed  to  no  oxidizing  influences,  thev 
are  quite  inodorous,  and  it  is  impossible  in  this  state  to  distinguish 
oil  of  lemon  from  oil  of  turpentine,  or  oil  of  juniper  from  oil  of  neroli. 
As  soon  as  they  are  exposed  to  ordinary  external  influences,  however, 
they  develop  their  characteristic  odors  and  become  less  limpid  and 
colorless.  As  a  class,  they  are  the  least  soluble  in  alcohol  and  in 
water.  Several  of  them  are  among  the  most  useful  of  vegetable 
stimulants.  The  composition  of  the  carbo-hydrogen  essential  oils  is 
CjoHjQ,  or  CjjjHj,  or  some  multiple  of  C^H^. 

1.  List  of  Plants  yielding  Binary  Volatile  Oils, 

They  are  all  dicotyledons,  and  with  the  exception  of  Dippel's  animal 
oil,  the  oils  of  this  series  are  carbo-hydrogens  of  the  formula  CjoHj^; 
they  are  therefore  called  terebenes  or  camphenes. 


Dipteracea, 

Drjobalanops  camphora,  Borneo  oamplior 
tree.' 

Terebinthacece. 

Amyris  elemifera,  Elemi  tree — resin. 
Boswellia  serrata,  East  India  Olibanum 
tree — resin. 

Leguminosa, 

Copaifera  (various  sp6cie8)^-oleo-resin. 

Piperacece. 

Piper  cnbeba,  cnbeb^fruit. 
"     nigra,  black  pepper — fruit. 

Coniferce, 

Abies   canadensis,  hemlock  spruce  fir — 

resin. 


Juniperus  communis,  Juniper — fruit  tops 

and  wood. 
Juniperus  sabina,  savin — ^leaves. 

"         Virginiaca,  red  cedar — leaves. 
Pinus  pumilio,  mountain  pine — oleo-rasin. 

"     palustris,  &o.,  various  speciea  of 

pine — oleo-resin. 

Empyreumatic  Products, 

From  asphaltum — oil  of  asphaltum. 
"     amber — oil  of  amber. 
"     tar — oil  of  tar. 

Natural  product — ^petroleum. 

From  animal  matter — DippePs  animal  oil. 
Consists  of  organic  alkaloids,  has  an 
alkaline  reaction,  is  poisonous  ;  is  dark- 
ened bj  light  and  air ;  used  as  an  anti- 
spasmodic in  doses  of  5  to  25  drops. 


Camphor  oil  or  Bomeen  exists  in  the  cavities  of  the  trunk. 
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Oxygenated  Oils, 


A  very  large  number  of  oxygenated  oils  are  known  to  exist,  although, 
according  to  the  views  of  some,  many  of  this  class  consist  of  members 
of  the  former  class  combined  with  peculiar  camphors.  Others  have 
regarded  the  members  of  this  series  as  oxides  of  oils  of  the  carbo- 
hydroffen  series.  Many  important  members  of  this  class  are  obtained 
from  Sie  natural  families  Umbelliferad,  LabiataB,  Lauraceaa,  and  Com- 
positsB,  bat  they  are  very  widely  diffused  in  other  divisions  of  the 
vegetable  kingdom.  The  oils  from  the  leaves,  bark  and  fruit  of 
several  species  of  Bosacese,  when  obtained  bv  distillation  with  water, 
contain  hydrocyanic  acid,  and  possess  decidedly  sedative  and  even 
poisonous  properties,  while  the  flowers  of  the  same  plants  and  all 
parts  of  the  herbaceous  Bosacead  are  destitute  of  any  nitrogenized 
element. 

Of  the  complex  series  derived  chiefly  from  the  Cruciferas,  and  con- 
Udning  sulphur,  one  only,  that  of  garlic,  numbers  oxygen  among  its 
elements.  Only  three  of  the  oxygenated  oils,  those  of  cinnamon, 
gaoltheria,  and  bitter  almond,  have  as  yet  been  produced  by  chemical 
processes  from  other  vegetable  principles.  This  extraordinary  attain- 
ment of  modem  chemistry  leads  to  the  inference  that  many  others  of 
this  class  are  capable  of  artificial  production. 

The  oxygenated  volatile  oils,  though  heavier  than  the  carbohydro- 
gens,  are,  with  a  few  exceptions,  lighter  than  water;  their  specific 
gravity  ranges  from  .82  to  1.09.    See  Chemical  History,  &c.,  p.  842. 

The  oxygenated  oils,  like  the  carbo- hydrogens,  are  mostly  local  and 
general  stimulants:  some  of  them  are  of  the  kind  called  carminatives, 
used  to  expel  wind  in  colic;  others  are  stomachics,  promoters  of 
digestion;  a  few,  from  their  influence  upon  the  brain,  rank  as  anti- 
qwsmodics.  Not  a  few  of  both  classes  are  chiefly  valued  as  perfumes, 
whether  for  the  toilet  or  in  pharmacy. 

Most  of  the  spices,  as  nutmeg,  mace,  pimento,  cloves,  contain  oxy- 
genated oils,  which,  in  connection  with  peculiar  camphoraceous  or 
resinous  ingredients,  give  them  their  value  as  condiments  or  seasoners. 

The  her^  used  in  soups  and  stuffings,  and  rendering  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of  them 
of  this  series.  It  will  be  observed  that  none  of  the  essential  oils 
rank  as  narcotics,  except  in  overdoses,  though  those  of  camphor, 
valerian,  serpentaria,  &ci,  as  before  stated,  are  used  as  cerebro-spinal 
stimulants  and  antispasmodics. 

As  a  class  of  essential  oils,  the  oxygenated  are  the  most  soluble  in 
water,  and  enter  into  the  Aquoe  Medicatx  introduced  among  the  Ga- 
lenical preparations. 
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2.  List  of  Plants  Yielding  Oxygenated  Oils, 

(Mostly  diootyledons,  but  few  monoootjledons.) 


D1COTTLBDON8. 

Ranunculacess, 

Nigella  saliva — small  fennel  flower 

Magnoliacess, 

Drimys  Winteri— Winter's  bark 
Illioium  anlsatom— Star  anise 

Violarese. 
Viola  odorata — Sweet  violet 

Tiliacess. 
Tilia  Europsea — European  linden 

Aurantiacem* 

Citrus  aurantium — Sweet  orange 
**      limetta — Bergamot  lemon 
"      limonnm — Lemon 
"      medica — Citron 
"      vulgaris — Seville  orange 

Gutti/erx, 
Canella  alba — White  cinnamon 

Rutacese, 

Diosma  crenata — Bncha 

*'      odorata,  serratifolia 
Qallipea  cusparia — Angostura 
Ruta  graveolens — Rue 

Leguminotse. 

Qeniata  Canariensis — Canary  rose- 
wood 

Rosacea, 

Cydonia  vulgaris — Quince 

Rosa  centifolia — Hundred-leaved 

rose 
Rosa     sempervirens  —  Evergreen 

rose,  and  other  species. 
Sangnisorba   officinalis — Common 

bumet 
Spirsen  ulmaria — Meadow  sweet 

Afyrtacese, 
Caryophyllus  aromaticus — Cloves 

Eugenia  pimenta — Allspice 

Melaleuca  cajeputi — Cajeput 
Myrtus  communis — Common  myr- 
tle 

Crassulacese, 
Rhodiola  rosea — Rose-root 

Umbelli/erx. 
Anethum  graveolens — Dill.  1 


seed 


bark 
seed 


flowers 


flowers 


leaves 
flowers 

and 
peel  of 

fruit 


bark 


leaves 

leaves 

bark 

herb 


wood 


peel 

petals 


(( 


root 
herb 


flower- 
buds 
fruit 

leaves 

leaves  & 

flowers 


root 
seed 


16  oz.  yield  4  sor. ;  pure  oil  is  opalescent; 
dissolves  in  30  p.  alo. 

16  oz.  yield  10  to  20  grs. 
:C2oH.«  and  C^B.^fi^ ;  the  latter  solid  below 
I     500,  melts  at  62P,  boils  at  4300.     (See 
umbellifene.) 

blue;  delightful  fragrance,  yield  very 
small. 

yield  exceedingly  small ;  oil  thin,  color- 
less, very  fragrant. 

The  oil  obtained  from  orange  leaves  la 
called  euence  de  petit  grain  ;  that  from 
the  flowers  of  citrus  vulgaris  is  the  real 
oil  of  neroltf  though  probably  the  flowers 
of  other  species  are  mixed  with  them 
before  distillation ;  oil  i^m  the  peel  is 
mostly  C20H1Q ;  all  contain  C,oH,,0«. 

16  oz.  yield  40  grs.  aromatic. 


16  oz.  yield  51  to  68  grains ;  yellowish- 
brown,  diuretic. 

16  oz.  yield  7  to  23  grs. 

Is  principally  CgoHjoOt ;  stim.  aatispasmod. 
enmienagogue. 

80  lbs.  yield  from  9  to  16  drachms  of  oil. 
Oil  of  rhodium. 


16  oz.  yielded  by  expression  4  grs. 

lOOIb  rose  leaves  yield  leas  than  3  dr. ; 
below  86O  it  assumes  the  consistence 
of  butter. 

color  blue ;  cordial. 

Is  hydruret  of  salicyle  CiMjO^;  boiling 
point  380O ;  sp.  grav.  1.173. 

Ca^H,-  and  caryophyllic   add  C^Hj-O, ; 

boils  at  4700  F. 
yield  as  much  as  6  per  cent. ;  compos. 

like  oil  cloves  CgoHje  and  0,^,^0^. 
C^H,Q  -4-  2H0,  green ;  stimul.  antispasm. 
Very  fragrant ;  lOOJb  fresh  leaves  yield  2^ 

to4j  oz. 


lib  yields  1  dr.,  substitute  for  oil  of  rho- 
dium. 

Carminative;    soluble  in  1440  parts  of 
water. 
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Angelica  Archangelioa — Angelica 
Apinm  petroBeliniim — Paralej 

Camm  carni — Caraway 
Cioota  yirosa— Water  hemlock 
'Coriandnim  BatiTom — Coriander 

Cnminam  cTminum — Cumin 
Dancns  oarota — Carrot 
FoBnicolum  volgare — Fennel 

Qalbanum  officinale— Qalbannm 

Imperatoria  oetnithiam — ^Master- 
wort 

Fhellandrinm  aquaticum— Water 
dropwort 

Pimpinella  anisnm — ^Anise 

Caprifoliaceae, 
SambucnB  nigra — Common  elder 

VaUrianeae. 
Valeriana  of&oinalia — ^Valerian 

Compoiitae. 
Achillea  millefolium — ^Tarrow 

Anthemis  nobilis — ^English  cha- 
momile 

Arnica  montana — Arnica 

Artemisia      absinthium— Worm- 
wood 
Artemisia  dracunculus — Tarragon 

**  contra,  Judaica  and 
santonica  (Semen  contra,  S. 
ojn») 

BMgeron  Canadense— Canadian 
fleabane 

Brigeron  Philadelphicum — Phila- 
delphia Heabane 

laula  helenium — Elecampane 

Matricaria  chamomilla---German 
chamomile 

Tanacetum  vulgare — Tajosj 

Ericaeem, 

Qaultheria  procumbens — Winter- 
green 

J<umintSB, 

iaiminnm  grandiflorum  and  fra- 
grans — Jessamine 

Lahiatae, 

Hedeoma       pulegioides — ^Penny- 

lojal 
HTitopns  oficinalis — Hjssop 
Layandula  spica — Spike  lavender 


root 
herb 

fruit 

(( 

(( 

i< 
it 
(( 

resin 

root 

fruit 


flowers 


root 


herb  and 
flowers 
flowers 


root  and 

flowers 

herb  and 

flowers 

herb 

flower 
buds 

herb 
(f 

root 
flowers 

herb 


herb 


16  oz.  yield  ^  to  1  drachm. 

C»H|6  f^nd  Cj^HgOj.    Occasionallj  used  in 

medicine. 
C^H,.  and  carrol  Cj^yJ^tt  carminat. 
Identical  with  oil  of  cumin  seed. 
16  oz.  yield  J  to  1  dr.,  sp.  gr.  .85  ;  CjoH,^ 

and  CjoHj^Oj. 
Cjmol  CgpH, .  and  cuminol  C2oH,402 ;  acrid. 
16  oz.  yield  30  grs. ;  diuretic,  stimulant. 
Composition  like  oil  of  anise ;  but  CaQH^Og 

stUl  liquid  at  140,  boils  at  440O. 
Taste  and  smell  like  resin,  camphorous ; 

sp.  gr.  .912. 
C,qH,«  and  hydrur.  angelyle  CigHgO, ;  boil- 
ing commence  at  3350. 
16  oz.  yield  from  2  sor.  to  2  dr. ;  golden 

yellow ;  taste  sweetish,  afterw'ds  burn^g. 
Like  oil  of  star  anise ;  see  magnoliacese, 

also  compositse. 

Yield  small ;  mild  stimulant. 


Bomeen  OJSi^^  and  valerol  C)2H,oO^. 

16  oz.  yield  5  to  13  grs. ;  sp.  gr.  .9  ;  color 

blue  or  deep  green. 
16  oz.  yield  22  to  55  grs. ;  spec.  gr.  .908  ; 

hydrur.  angelyle  Q^Jlfi^  angelicic  acid 

C  ipHg04  and  CggH  ^^.   Color  blue  or  green, 
lib  flowers  yields  about  3  grs. ;  of  root  ^ 

dr. :  both  lighter  than  water. 
Comp.  CgoHj^Og ;  crude  oil  brownish-green. 

Composition  like  oil  anise,  CgoHj^O,  liquid ; 

boils  at  400O. 
Spec.  gray.  .91  to  .97;   dissolve  in  an 

equal  part  of  alcohol. 

Spec.  gray.  .845.     Anti-haemorrhagic. 
Yield  very  small. 


flowers 


<( 


16  oz.  yield  from  ^  to  1  dr. 
Resembles  oil  of  anthemis ;  color  blue. 

Yellow  or  greenish ;  taste  warm,  bitter. 


Comp.   CggHif    and    Metbylsalycio    acid 


herb 


If 


CieHgOg ;  boiling  point  4120. 


Yield  very  small ;  extracted  by  a  fixed  oil, 
from  which  alcohol  takes  it  up ;  very 
fragrant. 

Carminative,  emmenag.,  spec.  grav.  .948. 


Odor  persist,  arom. ;  taste  hot,  camphor^s. 
herb  and  Oleum  spic»,  similar  to  and  sold  for  cheap 


flowers 


oil  of  lavender;   that  usually  kept  is 
fictitious,  princ.  turpentine. 


8:10 


ON   VOLATILE   OB   ESSENTIAL   OILS. 


Lavandula  vera — True  lavender 

Marmbinm  vnlgare— Horehoitnd 
Melissa  officinalis — Lemon  balm 

Mentha  aqnatica — Watermint 


"      crispa — Curled-leaved 
mint 
Mentha  piperita — Peppermint 

"      pulegium — Europ.  penny- 
royal 

Mentha  viridis — Spearmint 

Monarda  punctata — Horsemint 

Nepeta  cataria — Catnep 

"      pitriodorata — Lemon    cat- 
mint 

Origanum  majorana — Sweet  mar 
joram 

Origanum  vulgare — Origanum 

Rosmarinus  officinalis — Rosemary 
Salvia  officinalis — Sage 
Thymus  serpyllum — Lemon 

thyme 
Thymus  vulgaris — Garden  thyme 

Chenopodeae. 

Chenopodium         ambrosioides — 

Mexican  tea 

Chenopodium  anthelminticum — 

wormseed 

LaurinesB. 

Cinnamomum  aromaticum — Chi- 
nese cinnamon 

Cinnamomum  Zeylanicum — Cey- 
lon cinnamon 

Cinnamomum  Loureirii — (Cassia 
buds) 

Laurus  nobilis — Bay  tree 

Sassafras  officinale — Sassafras 

Mifristiceap. 
Myristica  moschata — Nutmeg 


it 


i( 


i( 


Santalaceae, 

Santalum       myrtifolium — White 
Saunders 

Arist^lochiaceae. 

Asarum  Canadense — Canada 

snakeroot 
Asarum  Europaeum — Asarabacca 

Serpentaria  Virginiana — ^Virginia 
snakeroot 


herb  and 

flowers 

herb 
« 

(I 

i( 
II 
(I 

II 

it 

II 
II 

(I 

i( 

II 

II 
II 

II 

II 
seed 


bark 
II 

flower 

buds 

berries 

wood  and 
bark 

kernel 
ariUus 

wood 


^aa^ifit  ^d  C;„H,40« ;  the  lightest  oU  fiom 
selected  flowers  is  most  fragrant. 

Very  small  quantity. 

Used  for  flavoring  medioines,  also  In  per- 
fumery. 

This  and  other  species  of  mentbaare  often* 
mixed  with  peppermint  in  distilling  the 
oil ;  yields  nearly  1  sor.  to  the  pound. 

Not  so  cooling  as  peppermint ;  f^eeiing  in 
the  cold. 

CjHfo^t  &nd  alaopter ;  boiling  point  3650 ; 
best  distilled  by  steam. 

CaoHje  and  CgoHj-Og ;  lOOJb  fresh  herb  yield 
rather  less  than  lib;  spec.  gr.  .92^ i 
boils  at  3950. 

Spec.  grav.  .91 ;  Cs^H^O?  (Kane)  ;  boiling 
point  320O ;  lOOtb  fresh  herb  yield  3  oi. 

C^^fi  and  thymol  C^^ifi^ ;  solid  at  40O 
F. ;  rubefac. 

16  oz.  fresh  herb  yield  9  grs. ;  carminative. 

16  oz.  yield  7^  grs. ;  odor  pleasant ;  Eli- 
minates with  iodine. 

Pale  yellow;  tonic,  stimulant;  its  cam- 
phor is  Cifiifi^. 

CgoH^o^,  ?  boils  at  3540 ;  rubefao. ;  oU  of 
commerce  often  adulter. 

C4gH„0,  r  boiUng  point  3650. 

C|2H|qO  and  CigUj^Oj. 

Used  like  other  aromatios ;  alao  for  scent- 
ing soaps. 

Comp.  thymen  C^fi^^  and  thymol  C^H,. 
Oj. 

16' oz.  yiel^  26  grs.;  burning  aromatic 

taste  and  smell. 
CgoH,«and  CaoHi^Og;  anthelmintic. 


root 


II 


it 


Comp.     CjoHij,     hydrur.    cinnamyle, 
•  =C,gH,02,  cinnamio  acid  C,,H^04  and 

resin. 

Agreeably  aromatic,  hot. 

16  oz.  yield  ^  to  1  dr. ;  sp.  grav.  .914 ; 
comp.  CjqHi^O,  contains  two  isomeric  oils. 
CsoU,e  and  C^U^qO^  ;  boils  at  4400. 

01.  nuc.  moschat. ;  yield  6  per  cent. ;  sp. 

gr.  .92  to  .95. 
Oleum  macidis  is  oftener  met  with  in 

commerce ;  the  stearopter  is  C^^U^fi^. 

16  oz.  yield  ^  to  2  dr. ;  used  in  perfomery. 


Light  colored,  fragrant. 

Yield  12  grs.  pr.  16  oz. ;  spec.  grav.  1.018, 

comp.  CjH^O ;  camphor  CgH^O,. 
Yield  about  i  per  cent. ;  color  green. 


OXTOBNATBD   OILS. 


841 


Cioton  eleuterift — Casoarilla 

Urtieex. 
Hnmnliu  lapolufl — Hop 

MOVOOOTTLBDOKB. 

Zingib^raceaB, 

iUpinU  galangip— Gal&ngle 
Cnronnuk  sedoaria — Zedo&iy 
SlettarU     cardamomum— -Carda- 


Zlagiber  oiBoinale — Qinger 

Iridem, 
Cioeiifl  tatiTTDUi^Saflhni 

Arotdese, 
AeoroB  oalamos — Calamus 


16  oz.  yield  27  to  68  gra. ;  spec.  gray.  .92 : 
used  for  fmnigation ;  <^^fi^fi  and  an- 
other oil. 

Spec.  gray.  .91 ;  C^Hj,  and  CJl^fi^, 


16  oz.  yield  1  to  3  scr. ;  taste  sim.  oardam. 
16  oz.  yield  1  dr. ;  thick,  yellowish  white. 
Odor  penetrating^   aromatic  ;   taste  hot, 

camphorous. 
16  OS.  yield  J  to  2  dr. ;  compos.  C2oH,q  + 

variable  prop.  HO. 

16  oz.  yield  1^  dr.,  yellow,  heayier  than 
water,  acrid  ;  by  keeping  it  tnms  white 
and  lighter ;  probably  the  active  prino. 

1001b  fr.  rt.  y*ld  16  oz. ;  C^HjoO  &  oth.  oils. 


8.  Li8i  of  Plants  yielding  Volatile  Oils  containing  Hydrocyanic  Acid. 

(All  belong  to  the  family  of  rosacea,  most  to  the  sab-family  amygdalese,  and  a  few  to 

pomaces.) 


Amygdalus  eommnnis,  var.  ama-i  kernels 

ra — Bitter  almond  { 

Cevmsna  (various  species)  — Cherry;    bark 
Penioa  vulgaris — Peach  ; leaves  k 

Praniu   domestica  and  others — j  kernels 

Plnm  I 

^ras  communis  and  mains — ^Pear  leaves  k 
and  apple  i  kernels 


These  oils  are  very  similar  in  their  sensi- 
ble properties ;  the  oil  of  almond  is 
hydruret  of  benzyle  Cj^HeOt,  in  which 
hydrocyanic  acid  HC^  is  dissolved. 
All  are  x>oisonous. 

251b  of  bitter  almond  cake  after  the  ex- 
pression of  the  fixed  oil  yield  about 
2  oz. 


4.  List  of  Plants  yielding  Sulphuretted  Oils, 

(Mostly  crucifene.) 


leaves 


CgH^S,  if  distilled  from  fresh  spring  root 


DiOOTTLBDOXS. 

Cruciferae. 

Alliaria  officinalis — Jack  by  the 

hedge                                           I  and  root  '•    it  is  C^H^NS. 

Capaella    bursa    pastoris — Shep-:  seed     C^H^S  and  CgH^NSt. 

herd's  purse  I 

Cochlearia  armoracia— Horse-rad-|  root    |C,HjNS,;   lOOIb  fresh  root  yield  nearly 

feh                                               I  I     7  oz. 

Cochlearia      officinalis — Common,  herb    I  Same  comp. 

■curvy  grass                                |  i 

Iberis  amara — Bitter  candytuft  herb  and  Same  comp. 

Lepldium  sativum,  campestre,  &c.,  seed      C^H^S  ;  is  decomposed  on  rectification. 

— Cress 


Baphanus     raphanistrum — Wild     seed 

mustard 
Sinapis  nigra — Black  mustard       I     seed 
Sisymbrium  nasturtium — Water-'     seed 

radish 

Thlapsi  arvense — Treacle  mustard  herb  and 

seed 
Umbellifera, 

Ferula  assafoetida — Assafoetida 


CjHjS  and  CjHjNSj. 

CgH^NSj ;  yield  5  per  cent. 
Same  and  CgH^S. 

CgH^S. 


**     persica  (f) — Sagapenum 

MONOCOTTLBDOVS. 

Liliaceae, 
Allium  sativum — Garlic 


gum-     CqHjS  with  other  compounds  of  sulphur 


resin 
II 


bulb 


and  C0II5. 
Contains  C^H^S. 


Cfifi  and  CeHgO. 
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iji-id  artifidaUy, 


-  .  latina  black = C  ^HgO.  bvdrart^  : '  ^ 
.  ..  -.u:.:vlio  acid  C^fifi^.     2  anhydrc-^is  n^-^' 

:..   .-  '^HjgO^byNOj,  besides  benzoic  and  EK*:*^^^ 

.,     .  ^tropylene,  CjH^I,  by  salpbo-oyanoret  of  yAiss^ 

.  ..Lwithstanding  the  admitted  erode  and  impen^^^ 
....  e  oils  of  commerce,  and  the  fact  that  they  conr^^ 
■iiuciples  varying  in  their  relative  proportions  to  ^^ ^ 
'.10  results  of  their  analyses ;  yet  much  light  has  be^^ 
MUioal  history  by  the  labors  of  chemists. 
ax>cJ  as  in  the  foregoinp:  tables  :  1.  Carbo-hydrogens  C*^ 
\*-tiiated  oils;  and  3.  Oils  of  a  more  complex  naturC- 
.■^  'iulphur  or  nitrogen,  and  being  the  products  of  fcrmcu' 
...i.al  volatile  oils  belonging  to  the  first  class  all  havetb^ 
i.rt,  iind  from  nearly  all  of  the  second  class  by  fractional 
,  4>a  of  the  same  composition  may  be  obtained,  having  a  lower 
.•!  .>ciug  thinner,  and  of  less  specific  gravity  than  that  portion 
i-luT  temperature;  the  former  is  called  c/<K6»/)^e» ;  the  latter, 
...Hitis  oxygen  and  frequently  has  the  composition  of  ordinary 
1..0..  oxide  of  camphene,  or  its  composition  corresponds  with  a 
..  .i»lK'no  CjnH^Oj (Borneo  camphor),  CaoHaoO^ (juniper  camphor)^ 
Mion  camphor).     A  similar  hydrate  may  be  obtained  from  turpen- 
..'>i  other  camphenes  by  treating  them  with  a  mixture  of  nitric 
.     .>.:k>1,  when  ierpin  CgoHig+6HO  crystallizes,  which  in  vacuo  loses 

.    iviion  of  hydrochloric  acid  gas  on  the  camphenes,  a  combination 

..  .•    >  ctloctcd,  which  may  be  liquid  or  solid ;  if  the  latter,  it  is  crystal- 

.    vo'AX  its  resemblance  to  camphor  has  been  called  artificial  cam}>hor. 

.  .•..i\  :<H'  of  a  number  of  the  camphenes  towards  ])olarized  light  has  been 

. . .: .  !!ii»st  of  them  deviate  its  plane  to  the  left  side ;  the  carbo-hydrogen 

.  ioinon  is  an  exception,  it  turning  the  polarized  light  towards  the 

'..'.'  volatile  oils  are  believed  to  be  colorless,  though  a  few  have  not 
. .  i'Oi'ii  obtained  entirely  destitute  of  color,  while  a  few  are  so  readily 

\m1  by  air  and  light,  as,  after  rectification,  to  assume  coloration  in  a 

.  ..  iiiMo  (oil  of  cinnamon  and  cassia).  There  are  very  few  colored  oils 
...I  taiiMot  be  freed  from  color  bv  rectification  or  fractional  distillation; 
..  a  mairicarifo  and  anthemidis  have  a  blue  color;  oleum  millefolii  a  green. 

::iu's  a  blue;  oleum  absinthii  a  deep  brown  color;  oleum  sem.  nigellnc- 

■  .  .1  :<;  of  a  brownish  color,  has  the  property  of  fluorescence  the  blue  color, 
_  . :  aUo  observable  in  its  solutions  in  alcohol  and  ether. 

I':.'  Nolatilc  oils,  by  absorbing  oxygen  from   the  atmo.sphere,  assume  a 

.v:'or  r«»lor,  which  passes  through  yellow,  reddish  or  greenish,  to  brown. 

■  ..X    lo  whicli  a  color  naturally  belongs,  also  undergo  this  change,  gene- 

.   N  pi^Ninir  tliroufrh  green  to  brown.     This  change,  as  a  general  rule,  takes 

;.x'  \K\'\  >lowly  with  the  natural  carbo-hydrogens ;  oxygenated  oils  change 
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more  qnicklj,  usually,  the  more  so,  the  more  oxygen  they  contain.  With  the 
deepening  of  the  color,  the  fluidity  of  the  volatile  oils  is  lessened  owing  to  a 
rerinification  taking  place,  some  gradoally  assuming  the  consistence  of  resins ; 
at  the  same  time  the  odor  is  altered  and  rendered  more  or  less  nnpleasant. 

The  less  stearopten  oils  contain,  the  less  are  they  influenced  by  change  of 
temperature,  while  from  all  a  few  crystals  may  be  obtained  in  the  cold,  unless 
they  have  been  entirely  deprived  of  the  water,  they  have  dissolved  in  minute 
qoantities.  As  the  carbo-hydrogens  are  not  solidified  by  a  low  temperature,  a 
cbftDge  in  the  amount  of  the  stearopten  must  necessarily  alter  the  freezing  and 
melting  point  of  the  volatile  oils,  the  latter  of  which  is  always  several  degrees 
above  the  former.  G.  H.  Zeller,  from  his  own  observations  with  oils  pre- 
pared by  himself,  gives  the  following : — 

Oleum  anisi  solidifles  at  430  to  660  F.,  liqnefles  at  680  to  720  p. 

••        "     ttellati  "  "  640  to  690  «  "  "  63.50  " 

"  aniioa  llor.  "  "  «  «*  lOOO  « 

«  liOMilouU  (moBtlj  el»opt.)  "  bel.-4-60  «  «  «    210  « 

"           "        (rich  In  stearopt.)  «*  "  41o  to  45©  « 

"  matricarie  "  at  lOO  to   60  "  «  «    21o  « 

"  petroeelini  "  "  360  to  60O  " 

««  roes  German  «  "  880  «  «  "  lOOO  " 

The  boiling  point  is  variable  from  the  same  cause ;  volatile  oils  commence 
to  boil  at  comparatively  low  temperatures,  when  elseopten  with  little  stearopten 
distils  over;  gradually  the  boiling  point  rises  and  the  distillates  contain  more 
of  the  stearopten ;  the  boiling  point  of  any  pure  compound  of  the  volatile 
oils  is  stationary. 

The  relations  between  certain  essential  oils,  organic  acids  and  neutral  prin- 
ciples found  in  plants,  constituting  regular  series  of  chemical  compounds, 
though  not  as  yet  discovered  to  extend  to  any  great  number  of  them,  are 
among  the  most  curious  and  interesting  developments  of  modem  chemistry. 
The  following  syllabus  embraces  most  of  these : — 

BensjleBz ^U^iOy 

Hjdmret  of  Bz,  oil  of  bitter  almond  .        .  Ci^UjOg+H. 

Oxide  of  Bi,  anhjdrons  benzoic  acid  .        .        .  Cjfifi^O. 

"*     oiystallized  "  ...  CiX^a+^+HO. 

Cjnamjle,  Ci C.^H^O,. 

Hydraret  of  Ci,  oil  of  cinnamon         .        .        .  CigH^OjHhH. 

Oxide  of  Ci,  cinnamic  acid  ....  CjgH^OjHhO. 

Cnmyle C^HnO,. 

Hjdmret  of  cnmjle,  oil  of  cnmin       .        .        .  CgonnOj+H. 

Oxide  '*  cnminio  acid      .        .        .  CjoHnO^+O. 

Thymyle,  Th C«H,3. 

Hydmret  of  Th, "  cymale,  ojmin,"     .        .        .  C^a^^-^H, 

Oxide  of  Th,  oil  of  thyme  ....  C„H,5+0,+H0. 

"  Carvol,"  oil  of  caraway CgoHj^Oj. 

*<  Carvaorol,**  oreasote  of  camphor        .        .        .  C^E^  fi^. 

Rntyle,  Rut ^^(fixfir 

Hydmret  of  Rnt,  oil  of  me         ....  CjqH,jOjH-H.' 

Salicyle,  Sal C^H^O^. 

Hydmret  of  Sal  (spirons  acid)*          .        .        .  C,.H,0^+H. 

HeUcin+2aq Ci^H^O^-l-CtgHijO,,  (sngar) 

Saligenin C^MfiA-H^, 

Salicin+2aq C,^H.0.+C,^,»0,j. 

Salicylic  acid C,^Hj0^+0+H0. 

Salicilate  of  oxide  of  methyle,  oil  of  gaaltheria  .  C^fifi^i-Cfifi. 

'  The  aldehyde  of  caprinic  acid.  '  Oil  of  spirna  (tee  Acids). 
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ADULTERATIONS. 

Essential  oils  are  liable  to  be  adulterated  with  fixed  oils,  with 
alcohol,  and  with  other  and  cheaper  essential  oils.  The  mode  of 
detecting  these  adulterations  is  as  Follows : — 

With  Fixed  Oils. — Oils  thus  adulterated  leave  upon  bibulous  paper 
a  greasy  spot,  which  remains  even  after  long-continued  heating  over 
the  flame  of  a  lamp.  Sometimes,  owing  to  the  essential  oil  being  par- 
tially resinified,  it  leaves  a  mark  which  is  devoid  of  transparency  and 
possesses  a  peculiar  gloss,  while  the  stain  from  a  fixed  oil  is  trans- 
parent, and,  when  completely  absorbed  by  the  paper,  devoid  of  a 
distinct  gloss — besides,  when  soaked  in  alcohol  and  neated,  the  resin* 
ous  stain  can  be  wiped  off,  while  the  fatty  stain  cannot  be  removed. 
When  the  mixture  is  distilled  with  water,  the  volatile  oil  passes  over 
while  the  fixed  oil  remains,  and  may  be  saponified  with  alkali.  On 
dissolving  the  volatile  oil  in  strong  alcohol,  in  the  proportion  indi- 
cated in  the  Table  of  Solubilities,  page  846,  the  greater  part  of  the 
fixed  oil  remains  undissolved.  Small  proportions  of  fixed  oils  may 
escape  detection,  if  soluble  to  any  extent  in  alcohol,  and  this  difficulty 
is  increased  by  the  increased  solubility  of  the  fixed  oils  from  admix- 
ture with  essential  oils. 

With  Alcoliol — When  the  proportion  of  alcohol  is  considerable,  the 
greater  part  of  it  may  be  extracted  by  water,  the  liquid  becoming 
turbid,  and  the  oil  finally  separating.  When  the  quantity  of  the 
adulteration  is  small,  it  is  better  to  shake  it  with  olive  oil,  which  dis- 
solves the  essential  oil,  and  separates  the  alcohol  in  a  layer  floating 
on  the  surface.  The  quantity  of  alcohol  is  shown  approximately  by 
shaking  the  adulterated  oil  with  an  equal  bulk  of  water  in  a  minim 
measure  or  test-tube  graduated  for  the  purpose,  and  observing  the 
diminution  of  its  volume.  Into  a  graduated  tube,  two-thirds  filled 
with  the  oil,  some  pieces  of  chloride  of  calcium  may  be  introduced, 
and  a  gentle  heat  applied  for  a  few  minutes  with  agitation.  If  no 
alcohol  is  present,  the  lumps  of  chloride  of  calcium  appear  unaltered 
on  cooling;  if  it  contains  alcohol,  they  will  show  a  disposition  to 
coalesce,  and  if  it  is  in  considerable  proportion,  a  fluid  layer  will  sepa- 
rate at  the  bottom,  on  which  the  oil  will  float.  This  is  especially  appli- 
cable to  oil  of  lemon,  of  which  480  grains,  mixed  with  15  of  alcohol, 
liquefies  8  grains  of  chloride  of  calcium.  The  suspected  oil  being 
agitated  with  dry  acetate  of  potassa,  if  dissolved,  on  mixture  with  sul- 
phuric acid,  and  heating,  the  odor  of  acetic  ether  is  evolved,  recog- 
nizable by  its  odor.  Nitric  acid  added  to  oil  of  bitter  almonds,  will 
only  give  off  nitrous  fumes  in  case  of  its  adulteration  with  alcohol. 

With  other  Essential  Oils, — One  means  of  detecting  these  common 
adulterations  is  by  triturating  a  small  quantity  on  the  hand  and 
noticing  the  odor  after  it  is  dried,  or  in  setting  fire  to  a  small  portion 
and  blowing  it  out  again,  when  the  foreign  odor  may  generally  be 
perceived.  If,  on  agitating  the  suspected  oil  with  its  own  bulk  of 
strong  alcohol,  it  is  not  completely  dissolved,  probably  oil  of  turpen- 
tine, or  some  other  rather  insoluble  oil,  is  present.  Most  carbohydro- 
gens  require  over  10  parts  of  alcohol,  of  .85  sp.  gr.,  to  dissolve  them. 
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Oil  of  aavine  is  soluble  in  2  parts  of  alcohol  of  this  strength,  which 
affords  a  means  of  detecting  its  adulteration  by  oil  of  turpentine. 

Oils  of  copaiba,  cubebs,  and  the  empyreumatic  oils,  are  recognized 
by  the  absence  of  a  violent  fulminating  reaction  with  iodine. 

The  carbohydrogens  prevent  the  reaction  of  the  oxygenated  oils 
with  nitroprusside  of  copper.^    See  page  848. 

The  behavior  of  nitric  acid,  as  shown  in  the  table  appended,  is  also 
useful  in  detecting  adulterations  in  those  cases  where  the  pure  oils  are 
little  affected  by  it;  in  the  case  of  sulphuric  acid  no  advantage  results 
from  a  comparison.  The  carbohydrogens  are  not  characteristically 
affected  by  this  agent. 

The  variable  composition  of  the  volatile  oils,  owing  to  the  different 
conditions  of  the  plants  and  the  circumstances  of  their  growth,  renders 
the  task  of  testing  them  very  delicate  and  uncertain,  and  all  the  pro- 
perties and  reactions  of  an  oil  should  therefore  be  carefully  noted 
before  forming  a  conclusion. 

The  following  tabulated  statement  of  the  principal  properties  and  reactions 
of  the  essential  oils  are  designed  to  famish,  with  the  foregoing  remarks  on 
their  chemical  history  and  adalterations,  a  more  complete  series  of  tests  for 
their  parity  than  any  heretofore  pnblished.  They  are  prepared  with  the  aid 
of  John  M.  Maisch,  of  Philadelphia,  to  whose  remarks  on  this  class  of  bodies, 
pablished  in  the  Proceedings  of  the  American  Pharmacentical  Association 
for  1858,  the  reader  is  referred. 

1.  Carhohydrogent  or  Camphenes. 

As  already  stated,  most  of  the  volatile  oils  contain  an  elaeopten  composed 
of  carbon  and  hydrogen,  usually  in  the  same  proportion  as  oil  of  turpentine, 
and  accordingly  the  nnmber  of  carbohydrogens  might  be  increased  to  pro- 
bably the  entire  nnmber  of  the  volatile  oils.  We  will  class  in  this  group 
only  those  which  are  obtained  directly  from  their  plants,  or  after  a  simple 
rectification,  their  nnmber  will  then  be  small  and  confined  to  the  families  of 
conifers,  legaminosse,  and  piperacess,  and  to  some  empyreumatic  oils.  Al- 
though their  composition  is  so  much  alike,  there  is  a  marked  difference  in 
the.odor,  the  boiling  point  and  their  optical  behavior.  Berthclot's  researches 
have  proved  the  existence  of  different  oils  of  tnrpentine,  which,  though  other- 
wise alike,  deviate  the  polarized  light  in  a  different  degree,  and  enter  into 
•omewhat  differing  combinations  with  hydrochloric  acid.  Their  composition 
being  C,oH,0,  or  some  mnltiple  of  C3H4,  they  may  be  regarded  as  the  radical 
of  camphor,  as  the  following  table  shows: — 

Gunphene    .  .  ^io^ie* 

Borneo  camphor  .  ^10^  le  ~h  2H0. 
Tvpin  (Juniper    earn- 

phor)       .        .        .  C„H|«  +  4H0.     Camphorio  aoid      .        .  CjoHigOs. 

So  far  as  examined,  these  carbohydrogens  are  not  altered  in  appearance 
on  being  boiled  with  nitroprusside  of  copper,  a  reagent  of  much  interest  iu 

'  Preparation  of  nitropmsside  of  copper  hy  Wittstein's  process :  10  ounces  nitric 
add,  sp.  gr.  1.20  is  stirred  into  4  ounces  powdered  ferrocyanuret  of  potassium,  after- 
waida  digested  on  a  water  bath  until  the  filtered  solution  is  precipitated  with  a  slate 
color  bj  a  protoealt  of  iron ;  the  liquid  is  then  diluted  with  twice  its  measure  of  .water, 
neutralized  with  carbonate  of  soda,  heated  to  the  boiling  point,  filtered,  and  precipi- 
tated with  sulphate  of  copper ;  the  precipitate  is  well  washed  and  dried  at  a  moderate 


Lemon  camphor     .        .      CjoHi^  +  6H0. 
Camphor,  from  camphora 
officinarum         .        .  C^U^fi2. 
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coDnection  with  the  essential  oils ;  they  even  hare  the  power  to  prerent  a 
certain  quantity  of  this  bodj  from  acting  on  the  oxygeoated  oils.  The  fol- 
lowiDg  table  will  exhibit  tbeir  qualities : — 


TLeM  from 

Sp«llg  Sotnbllltj 

C»B- 

Artion 

M^ 

HO. 

SO, 

"".'.S'."' 

grarilylln  — p»iui 
b«ir«u'>l»hoLDf 

A-ifc, 

Tlorlo 
loAlB*. 

TX 

T4f; 

HmU- 

Lirg- 

1 

3 

gf- 

3 

g. 

.esft.w  loioia 

Solid  mi 

TtrplB 

I^U 

Hiird 

clw 

111)  Did 

BMlllR 

OlsniD  ampUoTH 

Torpi" 

(tto«dr7»t«auap« 

.S7a.m  aotsao 

Bibydro- 

Terrrtn 

nisUj 

Bird 

1    turWd 

"'''mIW  '' 

nlmr 

roi».i- 
B.aiig 

™l. 

Ol«niB  RibabB 

■ 

48 

ao 

- 

.na.BS  37 opt 

'Sef 

Ctn 

Tallow 
uignr 

Bmt* 

I«lB 

Cr- 

nd. 

Otonu  elcml 

.SIl 

Liquid 

TBTplD 

((romrMlMeleml) 

OUDDJniilperl 

S 

.Uk.B|.  WWIS 

"S- 

T«TtB 

Bu4 

Bi]. 

.      iBcUd 

IMt> 

0I«»  plp^.  oifd 

u 

.Mft.W 

i 

.SI&.8M  lOIOTtild 

hffi. 

Twpli. 

Ml> 

(fmrn  plBUI  pLcM) 

MtlDg 

OltniD  »bl>» 

1 

.MA.M'    S-irilfa 

T«T 

ThU 

(frui>.Jiiulpt.ii»iiit>in>) 

»"»"" 

UllDf 

1 

Olsam  aiphiltl 

,69*.M    Wd«r 

H 

telMB 

■s? 

OUam  pelrn 

.TD&.eol  l»cl«r 

■o  no- 

Hot 

bla 

lat  -ir 

color- 

Tliirr- 

ffiS 

OlFnm  eneclDl 

.««*.» 

IHa- 
■olm 
-.-IT 

TUA 
b.l«> 

2.    Oxygtnattd  Oib. 

As  oxygenated  oils  are  composed  of  two  or  more  different  liqoida,  the 
analysis  of  them  should  give  the  composition  of  these  compoands,  though 
maoy  are  little  known.  The  empirical  formulce  wilt  nerer  convey  a  correct 
idea  of  the  composition  of  these  oils,  inasmecb  as  each  individaal  oil  Taries 
mach  when  obtained  from  fresh  or  dried  plants,  from  plants  grown  in  a  rich 
or  poor  soil,  and  eren  collected  in  different  seasons ;  the  stearopten,  the 
oxygenated  part  varies  so  mach  in  quantity  or  proportion  as  to  sensibly 
affect  the  specific  gravity,  the  boiling  point,  as  welt  as  the  freezing  and  melt- 
ing point ;  all  these  characters,  when  given  of  an  oil,  belong  to  a  particnlar 
one,  and  may  be  modified  in  another  oil  of  lilie  pnrity. 

With  the  action  of  reagents,  for  the  same  reasons,  there  ate  certain  final 
results,  nearly  alike  for  the  same  pare  oil,  differing  thoagh  it  may  in  the  pro- 
portion of  its  components,  or  in  the  degree  of  its  oxidation,  the  intermediate 
changes  by  a  reagent  from  the  pnre  rectified  oil  to  the  final  resnlt,  which  are 
sometimes  interesting  and  characteristic,  may  be  lost  on  account  of  the  resini- 
fication. 
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2 

12 

.92 

.95 

6  parts 

Soft  resin 

Brown-  Br'n  to 

nating 

ish 

blood. 

**m»^on:am 

I 

3 

.89 

.90 

1,  more 

Yellow  va- 

Thick bal- 

Blainh 

slightly 

pors 

sam 

red 

opaleftcent 

"wuMcBxim 

3 

30 

.02 

.94 

8  to  10  partN 

Few  yellow 

Brittle 

Soft 

vapors 

resin 

resin    ; 

"Mlisui 

3 

21 

.65 

.97 

5  to  6 

Yellow  va- 

Soft  reiin 

"  BeatbjB  eri«pc 

1 

20 

3 

.87 

.97 

Ai  and  more 

pors 

Qnlck  dol. 

few  yellow 

Hard  re- 
sin 

Balsam 

1 

1 

vapors 

**      "      piperltjB 

1 

2 

40 

.84 

.97 

I,  2,  or  3 

parts;  more 

opaleHcent 

Solution,  no 
reaction 

Thin  bal- 
sam 

Balsam 

*  «4gui  rnlgult 

9 

3 

.67 

.90 

12  to  16, 

Fulminat- 

Hard re- 

Dark- ; 

tarbid 

ing 

sin 

blood 
red 

'  The  yield  has  reference  to  the  nndried  or  recent  plants. 
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Yield  tr 

m 

SolnHlltT 
"in  ftloohsl 

uuomnvna 

lotHna. 

BO 
.p«lile 

Color 

Emlll- 

^7" 

Low- 

High- 

m.  pelro«Ufll 

■■  rwB  QemoiB 
■■  fowmriBl 

1 

i.V 

ii 
a) 

M 

f. 

3. 
Si 

"i 

100,  IB  f bill 
iiuidBurB 

4  in  B  pan. 

Falmlnat- 

Few  J8110* 
T«pori 

aiowKl. 

Fitv  ^UoT 

Few  rellow 

FnlmlsU- 

Qate?iol. 
Few  relliiw 

LllUo  hem 

SO.  bmrd 

ThlDbll- 

ThlBbiU- 
ThlD  1*1- 

ThiolHl- 

8o"™lo 
Thtek 
latum 

Vlolel. 

■1. 

Si 

blDWD 
BslHDl, 

browa 

"Si" 

a™ 

Id  the  above  table,  where  no  coloratioD  is  given  for  the  action  of  SO, 
OD  the  oils,  it  is  brown,  more  or  lesa  associated  with  yellow  and  red ;  the 
tew  marked  brown  are  but  very  lightly  colored.  The  coloration  of  SO,  by 
the  oils  is  only  mentioned  where  it  is  cbaracteriatic,  all  others  impart  to  SO, 
a  red  color  more  or  less  combined  with  yellow  and  brown. 

27ie  Nxlroprussid^  of  Copper  Test. — The  color  imparted  to  oxygenated  oils, 
EC  far  as  examined,  is  characteristic  and  striking:  For  ol.  c^eputi  viride, 
olive  green ;  ol.  caryopb.,  pink,  violet,  cherry  red,  reddish  brown,  opaqne; 
ol.  cassiffi,  hyacintbine,  deep  brown,  red;  ol.  chenopodii,  instantly  brown, 
*  red  ;  ol.  millefoiii,  pale  bine,  dark  green  ;  ol.  monardte,  colorless,  green, 
brown,  black.  The  others  are  yellow  or  brown,  combined  with  yellow  saA 
red.  (See  Proceed.  Am.  Pharm.  AMociaiion.  1858,  p.  344.) 

The  presence  of  any  of  the  pure  carbobydrogens  prevents  the  reaction  of 
a  certain  portion  of  the  nitroprnsside  of  copper,  which  must  be  used  as  a  teat 
in  very  small  quantity.  For  the  preparation  of  tbia  salt  see  foot-note  on 
page  345. 

3.  NUrogtnattd  Oilt. 

The  only  few  known  contain  prussic  acid,  from  which  they  may  be  tned 

without  materially  altering  tbeir  odor.     They  are  not  pre-existent  in  the 

plant  from  which  they  are  derived,  but  are  the  results  of  a  reaction  in  the 

presence  of  water,  between  amygdaliu  with  emulsio  or  similar  compoands. 

■  From  ths  herb.  *  From  th«  seed. 

*  This  jieXd  hfts  reference  to  the  nndrfed  or  recent  drags. 

*  From  salted  petals.  *  From  dried  herb. 
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Sp.  gr.  1.04-1.07.     Boiling  point,  320O 

to  390O  F.  ;   reacts  acid  on  litmus 

paper.    Iodine  is  dissolved  in  small 

VfAi<i  f«>Avn  iih  \      qnantitj.   No  reaction.    Nitric  acid, 

iieia  irom  ini.         \     ^^  reaction  in  cold  ;  on  boiling  very 

i\\^^^  .^.w^^.i   .^      1A  »«•  ♦/vi  ^.  on,»o    ;     1***^®  nitrous  acid  is  evolved.    Sul- 
Olenm  amygdal.  am.    16  grs.  to  1  dr.  20  grs.  y     phurio  acid  dissolves  an  equal  qnan 

M      /.<i*«o{  a«T«i         9J(  <rM  I     ^^^y  ^^  ^*^  ^7  w*t«'  separated,  little 

"      STr^'i  fol.  Wi«.  i     thickened     Alcohol  of  .85  mlsciWe 

M»u  x/-v^*»    x/ .  -^v.v  5  o.  /      in  all  proportion.    Nitropmsside  cop- 

per, no  reaction.  Product  of  boiling 
with  caustic  potassa  in  excess  dis- 
solves in  water, 

4.  Sulphuretted  Dili. 

The  sulpharetted  oils  are  compoands  of  allyle,  as  the  following  table  will 
show: — 

Alljlo  CeHj        Sulphuret  of  alljle  (oil  of  garlic)  CgH,  +  S. 

Oxide  of  alljle,  CgHj  -|-  0    Sulphocyanuret  of  alljle  (oil  of  mustard)  CfigjS  +  C,N3. 

Of  the  oils  belonging  to  this  group,  only  oil  of  mustard  has  been  used 
medicinally,  particularly  in  alcoholic  solution,  under  the  name  of  spiritns 
sinapis,  as  a  powerful  rubefacient.  But  the  activity  of  all  the  plants  yielding 
these  oils  is  due  to  them,  at  least  principally  so.  The  following  have  been 
employed :  mustard  seed,  garlic,  horseradish,  assafoetida,  sagapenum.  Some 
of  the  plants  are  Talaed  for  culinary  purposes,  owing  to  the  presence  of  the 
eomponnds  of  allyle.  It  is  worthy  of  note  that,  with  the  exception  of  assa- 
foetida, sagapenum,  and  garlic,  all  belong  to  the  family  of  cruciferse,  many  of 
whose  plants  likewise  yield  an  abundance  of  fixed  oils,  for  which,  in  many 
parts  of  Europe,  they  are  extensively  cultivated  (Brassica,  Ac). 

Camphobs. 

This  class  of  solid  crystalline  substances  has  already  been  shown  to 
have  a  close  relation  to  the  essential  oils.  Common  camphor,  C^H^^O,, 
is  obtained  from  an  evergreen- tree  growing  in  China  and  Japan,  the 
roots  and  twigs  of  which  are  cut  into  chips  and  placed  with  water  in 
large  iron  vessels,  surmounted  by  earthen  capitals  furnished  with  a 
lining  of  rice  straw.  A  moderate  heat  being  applied,  and  the  cam- 
phor volatilized  by  the  steam,  it  collects  upon  the  straw  in  a  crude  and 
impare  condition,  and  is  collected  and  packed  for  exportation  as 
crude  camphor.  It  is  refined  by  resublimation,  and  then  constitutes 
the  valuable  and  characteristic  drug  so  familiar  to  almost  every  one. 
Afl  already  stated,  camphor  is  an  oxide  of  the  radical  C^Hj^,  and  one 
of  the  so-called  camphene  series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by  solu- 
tion in  water  and  long  exposure.  The  carbohydrogen  constituents  of 
these  combine  with  the  elements  of  water  to  form  hydrates,  which 
appear  to  be  true  camphors.  These  are  solid,  colorless,  crystalline, 
fusible  bodies,  less  volatile  than  the  essential  oils,  soluble  in  alcohol 
and  ether,  and  partially  in  water. 

Some  of  the  substanees  usually  treated  of  as  neutral  crystalline 
principles  are  classified  by  the  German  chemists  as  camphors ;  of  this 
number  cantharidiui  the  active  principle  of  Spanish  flies,  and  nicotia- 
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nin,  one  of  the  constituents  of  tobacco,  may  be  instanced.  There  is 
much  obscurity  now  connected  with  the  precise  habitudes  and  rela- 
tions of  these  and  other  crystalline  principles  associated  with  oils  and 
otherwise  distributed  in  plants. 

Three  different  kinds  of  camphor  haye  been  distingoished  by  their  behayior 
in  the  polariscope,  one  tnrning  the  raj  of  polarized  light  to  the  left,  one  to 
the  right,  and  one  being  inactive.  The  camphor  deviatiDg  to  the  right  is 
stated  to  be  that  from  lanros  camphora. 

Camphor  deviating  to  the  right, — The  vapor  condacted  over  red  hot  iron 
gives  an  oily  liquid  containiDg  naphthalin  and  a  hydrocarbon  of  the  composi- 
tion of  benzole.  Under  the  inflnence  of  heat  and  nitric  acid,  6  eq.  of  oxy- 
gen combine  with  camphor  to  form  camphoric  acid,  C^^fi^,  which  deviates 
light  to  the  right.  Anhydrous  phosphoric  acid  and  fused  chloride  of  zinc 
prodace  water  and  cymol  C^H^*. 

Camphor  deviating  to  the  left From  the  oil  of  matricaria  partheniam, 

that  portion  distilling  between  200^  and  220^  C.  With  nitric  acid  this  for- 
nishes  camphoric  acid  which  deviates  light  to  the  left. 

Inactive  Camphor,  from  the  volatile  oils  of  many  of  the  labiatiss,  layender, 
marjoram,  sage,  &c.     These  are  without  effect  upon  polarized  light 

The  camphors  from  oil  of  tansy  and  valerian,  and  that  from  sage  by  nitric 
acid,  have  not  been  tested  by  the  polariscope. 

Borneo  camphor,  obtained  from  dryobalanops  camphora,  is  a  hydrate  of 
borneen,  and  has  the  composition  C^HfgOg.  It  is  said  to  be  deposited  by 
moist  oil  of  valerian.  Its  alcoholic  solution  deviates  polarized  light  toward 
the  right.  By  the  action  of  nitric  acid  it  loses  two  of  hydrogen,  and  is  con- 
verted into  common  camphor. 

Ordinary  camphor  exists  in  solution  in  the  crude  oils  of  lavender,  rose- 
mary, spearmint,  and  origanum ;  it  is  also  produced  by  the  action  of  nitric 
acid  on  oil  of  sage.  Lowig  also  describes  numerous  camphors,  of  which  the 
following  are  illustrations:  Lemon  camphor,  a  compound  of  oil  of  lemon  and 
water,  has  the  composition  CgoHggOg;  but,  by  being  heated,  loses  two  atoms 
of  water.  Juniper-berry  water,  treated  with  caustic  potassa,  yields  a  QdJSi' 
phor=CgoHgoO«.  The  crude  oil  distilled  from  parsley  seed,  dissolved  in 
water,  after  a  few  days,  deposits  a  camphor=C,gE[yO^. 

Eesins. 

The  resins  are  very  extensively  diflFused  in  the  vegetable  kingdom, 
being  generally  present  in  every  plant  containing  an  essential  oil,  as 
also  in  many  which  do  not.  The  definition  of  a  resin  is  rather  vague, 
but  we  nday,  in  a  general  way,  describe  among  this  class  substances 
which  are  solid  at  ordinary  temperatures,  inflammable,  fuse  readily 
in  boiling  water,  do  not  volatilize  unchanged,  become  negatively  eleo* 
trie  by  rubbing ;  are  insoluble  in  water,  soluble  in  alcohol,  and  par- 
tially so  in  ether  and  oil  of  turpentine.  They  are  mostly  inodorous, 
and  are  readily  incorporated  with  fatty  bodies  by  fusion.  They  are 
not,  as  a  class,  disposed  to  crystalline  forms,  being  mostly  amorphous; 
their  ultimate  composition  is  carbon,  hydrogen,  and  oxygen. 

The  origin  of  resins  is  mostly  in  the  action  of  the  air  on  essen- 
tial oils,  which  lose  part  of  their  hydrogen  and  absorb  oxygen ;  this 
may  occur,  as  in  the  case  of  turpentine  and  copaiva,  in  the  plants 
producing  them,  or  after  the  extraction  of  the  essential  oils.    To  ibis 
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hct  may  be  traced  their  mixed  character.  The  volatile  oils  being 
naaally  mixtures  of  two  or  more  oils,  the  resins  are  apt  to  be  con- 
stitatM  of  several  similar  though  not  identical  resins.  By  treatment 
with  alcohol,  ether,  oil  of  turpentine,  &c.,  the  different  constituents 
can  generally  be  separated.  Many  of  the  resins — those  containing 
most  oxygen — play  the  part  of  acids,  and  are,  in  fact,  designated  as 
such ;  these  form  with  alkalies  compounds,  some  of  which  are  soluble 
and  others  insoluble  in  alcohol,  while  some  are  quite  indifferent  to 
the  action  of  alkalies.  Some  so-called  soil  resins  possess  strong  odors ; 
these  are  usually  imperfectly  oxidized,  and  contain  portions  of  essen- 
tial oil. 

Besins  generally  resemble  the  corresponding  essential  oils  in  their 
stimulating  effects,  though  some  of  them,  which  may  be  termed  acrid 
resins,  including  the  cathartics,  appear  to  bear  no  relation  to  the 
essential  oils.  A  few  of  the  gum  resins  are  adapted,  by  their  control 
over  the  nervous  system,  to  use  as  antispasmodics. 


Syllabus  of  Besins. 


Vasi,  Oaionr,  kc 

Citdntm. 
Lailamiin,  labdannm.    From 
CIstoB  Gretioiu  k  Cjprioiu. 

Ghudaci  resiiia,  U,  S,    Ymok 
OoAiaoom  ofBoinale. 

Terthinthacem, 
BlemL     From  AmTris  elemi- 
fora  and  sejUniciu 

Xaitich.    From  Pistaoia  len- 
titcos. 

Legumin9»Kn 
CopaiTa    resin.      From   Co- 
paiba, U.S. 

Aidme.        From     HTmensa 
oourbaril. 


{ 
{ 


{ 
{ 
{ 


Copal.    From  Hymenna  ver- 
mooea  and  other  trees  f 


Besin  of  PeruTian  balsam 
Fhmi  Balsamum  Femvia 
nnm,  U.S. 


Stim.  in 
Ointments. 


■■] 


I.  Resins  Proper. 

COMFMrriOH  AVO  PSOPKETin.  USBS. 

VolaUle  oil.  ) 

86  per  cent,  resin,  Q^fi^O^.  V  Obsolete.. 

7  per  cent.  wax.  j 

80  per  cent,  resin.  '\ 

Qaaiaoio  acid.        v  Alterative  stimolant. 

Gam  extractive,    j 

60  per  cent,  acid  Tesin  sol.  in  alcohol, 

indifTerent  resin  orTstallizing  from 

sol.  in  hot  alcohol. 
10  to  13  per  cent,  volatile  oil. 

Acid  resin  sol.  in  cold  alcohol,  C^mfi^.  1  Adjnnet  in 
Resin  soluble  in  hot  alcohol,  Ojd^fi^  V  pills  and  in 
Trace  of  volatile  oil.  j    varnish. 

Soft  indifferent  resin. 

Copaivic  acid  C^fi^O.. 

Crjstallizable  from  solntion  in  petroleum. 

Acid  resin  soluble  in  cold  alcohol. 

Indifferent  resin  C^Jl^O,  eryst.  from  hot  alcohol  sol. 

2  per  cent,  volatile  oiL 

1.  Resin,  soft,  fusible  in  water-bath,  sol. 
in  alcohol,  72  per  cent,  and  oil  of 
turpentine. 

2.  Resin,  soft,  fusible  below  212<»  F.,  sol. 
in  alcohol,  ether,  k  oil  of  turpentine. 

3.  Resin,  white,  not  so  readily  fusible, 
soluble  in  alcohol  and  ether. 

4.  Resin,  white,  still  less  fusible,  sol.  in 
alcohol,  solution  of  potassa,  insol.  in 
alcohol  and  ether. 

5.  Resin,  gelatinous,  insol.  in  all  men- 
strua. 


Used  in 
varnishes. 


Acid  C40H21O1,  crjstallixes  in  rhombic  prisms. 
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Nams,  Orioiv,  kc. 

Convolvulacem, 
ResinsB  jalapa.   From  Ipomosa 
jalapa,  U.  S. 

Urticem, 
Eztractnm  cannabis.     From 
cannabis  Indioa. 

Euphorbiacea, 
Lao  (shellac  and  seedlac). 
From  Croton  lacoifemm  bj 
the  puncture  of  Coccus 
lacca,  and  from  ficus 
religiosa  and  indica. — 
{Urticex.) 

Euphorbium.  From  various 
species  of  Euphorbia. 

Contferas. 
Dammar.       From  Dammara 
Australis. 

Sandarac.  From  Juniperus 
communis  in  warmer  cli- 
mates, and  from  Thuja  arti- 
culata. 

Resina,  Z7.5.*  From  Tere- 
binthina,  U.S, 

Fossil  Resins, 
Succinum,  U.S.    Amber. 


Ck>]fposmoir  akd  Pbopseths. 


I  ConvolvuUn,  rhodeoretin,  C^Hj^O,.  \   ^^f^^ 

}  Neutral  resin  soluble  In  alkalies  asio- 1     Narcotic, 
elated  with  chlorophjUe.  /  See  Extracts, 


Different  resins,  wax,  gluten,  coloring  1  In  Tmmishes, 
matter.  /cements,  &o. 


Acrid,  OS- 
tluut.,  ve- 
sicant, &C. 
Obsolete. 


Asphaltum. 


'  One  resin  dissolving  easily,  and  another 
with  difficulty  in  cold  alcohol— a  third 
insoluble  in  cold  alcohol,  but  crystal- 
lizes from  hot  ale.  solut.  (fl^fi^O^.) 

JDammaryl  C^JI„  (polymeric  with  oil  of  turpentine). 
Dammaric  acid,  C4oH3oOg. 

C40H3,O0,  easily  soluble  in  alcohol.        ^ 
C4oH,,05,not  easily  soluble  in  alcohol,  v  In  varnishes. 
C^oH^Og,  soluble  in  boiling  alcohoL     J 

(Colopholic  acid,  taken  up  by  cold  aloohol  70  per  cent. 
Pinic,  amorphous  sllvic  acid,  taken  up  by  oold  alcohol 
70  per  cent. 
Silvic  acid,  C40H3OO4,  crystallizes  from  hot  aloohoL 

2  Resins,  volatile  oil,  succinic  acid,  and  bitumen,  by 
action  of  NO,  artificial  musk. 

Most  probably  the  product  of  oxidmtion  of  olenm 
petrs.  Many  bituminous  resins  are  mixtures  of 
asphaltum  and  i>etrdleum. 


{ 
{ 


II.  Natural  Oleo-Besins. 


LeguminosaB. 
Copaiba,  U.  S.    Sp.  gr.   .916 
to  1.    From  various  species 
of  Copaifera. 

Con\ferae, 
Terebinthina,    U.  S.      From 
Finns  palustris,  and  other 
species  of  Finns. 

Terebinthina  V#neta..  From 
Larix  Europsa,  Venice  tur- 
pentine. 

Terebinthina  Canadensis. 
From  Abies  balsamea,  bal- 
sam of  fir. 


} 
{ 


31  to  80  per  cent,  volatile  oil.     1 

1.6  per  cent,  soft  brown  resin.     V  Diuretio,  Stimulant 

Copaivic  acid,  see  Resins  Proper.  ) 


About  17  per  cent,  volatile  oil.  \  «*<«.  ^^..^..^.^^ 
Resina,  Cr!5.  /  ^**°^  emmenagogue. 


About  20  per  cent,  volatile  oil.  \       In  stimulating 


Resin. 


} 


external  remedies. 


40  per  cent,  resin  sol.  in  alcohol. 

33.4  sub  resin  sol.  in  alcohol  with  difficulty 

18.6  per  cent,  volatile  oil. 


•} 


do. 


Guttifera. 
Gambogia,  U.  S.    From  Sta- 
lagmitis  cambogioides  and 
several  species  of  Garcinia. 


III.  Gum  Resins. 

19.5  per  cent.  gum. 

80  per  cent,  gambogic  acid. 


>  Powerful  cathartic. 


>  Resin  from  pinus  maritima  contains  pimaric  acid  C40H,o^4>  which,  by  being  heated 
for  some  time,  is  converted  into  silvic  acid. 
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Vavb,  Omienr,  fte.  GoMPonnoir  ahd  Peopsbtibs.  Uses. 

Terebintkacem.  (  40.81  per  cent.,  40  per  cent.  Arabin.  )  i_4  .„  ^^.  .„^ 

MyirhA,  U.S.  From  Balgamo-  i  44.76  per  cent,  resin.  h  t««SS!!lL^fJ^ 

dendron  myrrha.  \  2.18  per  cent.  voUtUe  oil.  J  e»ameiiagogue. 

Bdelliam.      From   Balsamo-  f  59  resin,  9.2  gum,  30.6  bassorin  and\^,     ,  . 
dendion  Afrioannm.  \     volatile  oiL  j-UDsoieie. 

Olibanmn.     From  Boswellia  (  4  per  ot.  (Stenhonse)  volatile  oil,  gnm,  at )  For  fumi- 
•errata  and  an  Amjris  (?)    \      least  2  resins,  one  of  which  =  C^gfi^O^.  f    gallon. 

1.--.  .«^  iwik1«««.  6-34  per  cent.  voUtile  oU.  J 


lago^  and  Galbanom. 


AisafoBtida,  U.  S.    From  Fe- 
rula aasafoBtida. 

SanpeniuiL      From    Ferula 
PerBica. 


Antispas- 
modic. 


'  26  per  cent,  gnyi,  4.6  per  cent,  snlphn-  ' 
retted  volatile  oil,  47.2  per  cent,  resin, 
malates,  acetates,  sulphates,  and  phos- 
phates. 

{ J^s",s5;^Sd''XirJii. } ««-  !*•  «««^«'- 

Ammoniaoum,   U.  S.     From  (  22  per  cent.  gum.  )  g^.      e-«^*^-^„t 
Heracleum  gummiferum.      (  72  per  cent,  resin.  J  °"™-  expecwram. 

r^  -o^      »  -X.      .  f  42  per  cent,  resin.  "^ 

^JK^.'  Pastinaoa  1  33  per  cent.  gum.  I  Antispasmodic.     Obsolete. 

opopanax.  |  Sulphuretted  vol.  oil.    J 

8e«nm J^mtJ^.   From  \  ^Zmmoniaf  "'"'"  "'  Convolvulus  | ^^.^.^ ^ 
n    «  1  _i^     •  1       soammoniar  I 

Ftriploca  secamone  ft 

Canvdvulacese,  f  Convolvulin,  resin,  wax,  extractive,  gum,  ^ 

Seammonium,  Aleppo.   From  -j       sugar,  starch.  Commercial  article  from  \  Cathartic. 
Convolvulus  scammonia.      (      5  to  80  per  cent,  resin.  j 

IV.  Balsams. 

^twrnf^m  f  ^^©^'"oio  acid,  average  16  per  cent. 

iu««^T,i,«;  iT^^  qr!  err  1  n«<%  J  «'  ^^^*  ^lo^ii^w  solublo  iu  cthor,  not  in  K0,C02. 

^S^^;£;  wS;  I  ^-  »««*^  cXoL  Boluble  in  KO,CO„  not  in  ether'. 

F^om  Btyrax  benwin.  y  ^^  ^^^^^  C*K,  soluble  in  alcohol,  not  in  ether. 

Leguminosa. 
Balsamnm  Peruvianum,  U.S. 
Sp.  gr.  1.14  to  1.16. 

BalaamuTn  Udutatum,  U,  S. 


{Cinnamic  acid,  6.94  per  cent.       \   a*:«,«i«*««-  «« 
OU  or  cinnameine,  bT^per  cent.  [  ^^'^}^^}^l  ^''' 
23.1  per  cent,  resin,  C^O,.      j        P^owrant. 

{Resin,  88  per  cent.  ^ 

Cinnamic  acid,  12  per  cent.  V  do. 

Volatile  oil,  0.2  per  cent,      j 


} 


BaUaminea,  (  Benzoic  acid. 

StjrraXy  U.S.   Semifluid  juice  <  Styracine.    Cinnameine.  (?)  [•  do. 

of  liquidambar  orientale  '      (.  2  resins.  j 

Bemabes  on  the  Besiks,  Oleo  Besins  and  Balsams. 

As  shown  in  the  syllabus,  most  of  the  resins  proper  are  used  exclu- 
sively in  varnishes,  and  in  the  various  modifications  of  stimulating 
and  rubefacient  applications. 

Amber  is  employed  exclusively  for  the  products  of  its  decomposi- 
tion.   Oil  of  amber  produced  from  it  by  distillation  is  a  powerful 

'  According  to  Hanburv,  London  Pharm.  Journ.^  1857. 
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rubefacient,  with  antispasmodic  effects,  which  adapt  it  to  the  treatment 
of  hysteria  and  other  nervous  affections ;  artificial  musk  is  obtained 
by  treating  f3j  of  oil  of  amber  with  fSiiiss  of  strong  nitric  acid,  a 
peculiar  resinoid  substance  is  the  result,  which  after  washing  may  be 
dissolved  in  alcohol,  and  the  tincture  made  in  the  proportion  of  3j  to 
f 5x  of  alcohol,  is  given  in  teaspoonful  doses ;  it  is  esteemed  a  good 
substitute  for  musk. 

Guaiacum,  formerly  considered  a  gum  resin,  is  now  classed  among 
resins  proper,  though  the  presence  of  a  peculiar  acid  somevhat  re- 
sembling benzoic  and  cinnamic,  may  entitle  it  to  a  place  among 
balsams,  should  that  group  be^xtended  to  embrace  a  wider  range  of 
resinous  substances. 

Burgundy  pitch  and  the  so  called  hemlock  ^m  (pix  Canadensis) 
are  well  known  ingredients  of  strengthening  ana  rubefacient  plasters, 
which  will  be  considered  under  the  appropriate  head.  Elemi  is  a 
popular  substitute  for  common  resins  in  an  unofficinal  ointment  much 
prescribed  by  surgeons. 

Of  the  oleo  resins,  the  three  turpentines  differ  in  their  proportion  of 
resin  to  oil  and  their  consequent  consistence.  White  turpentine  of 
commerce  though  exuding  from  the  tree  in  a  liquid  form,  is  always 
found  nearly  or  quite  solid,  while  balsam  of  fir,  and  Venice  turpentine 
continue  more  or  less  fluid  at  ordinary  temperature.  The  former  of 
these  is  much  used  for  mounting  objects  for  the  microscope,  and  for 
cementing  ambrotypes  upon  glass,  its  perfect  transparency  and  great 
adhesiveness  adapting  it  to  these  uses.  The  latter  is  perhaps  rarely  met 
with  in  our  commerce,  being  substituted  by  a  factitious  article,  said  to 
be  composed  of  about  24  lbs.  of  resin  to  the  gallon  of  oil  of  turpentine. 
It  is  esteemed  as  a  useful  ingredient  in  the  finest  qualities  of  sealing- 
wax. 

Copaiva,  which  is  very  commonly  called  balsam  copaiva,  is  highly 
esteemed  for  its  stimulating  eflFects  on  the  mucous  surfaces ;  it  is  vari- 
ously combined  with  mucilage  or  with  alkali  in  prescriptions  mentioned 
under  the  appropriate  head,  and  is  prescribed  in  the  Pharmacopoeia 
in  the  form  of  pill  mass  to  be  made  with  magnesia.    (See  Pilulx,) 

The  chemical  distinction  between  gum  resins  and  balsams  is  ob- 
served in  the  foregoing  syllabus,  though  in  commerce  it  has  no  signi- 
ficance. Strictly  speaking,  the  balsams  are  those  resinous  bodies 
which  are  known  to  contain  either  benzoic  or  cinnamic  acid. 

^lost  of  these  drugs  are  possessed  of  decided  medicinal  effects;  am- 
moniac, benzoin  and  tolu,  are  chiefly  used  as  stimulating  expectorants. 
Assafcetida,  galbanum  and  sagapenum  (the  latter  almost  obsolete), 
are  distinguished  by  powerful  effects  on  the  nervous  system.  Myrrh 
is  peculiarly  adapted  to  the  relaxed  conditions  of  the  system,  conse- 
quent on  pulmonary  and  uterine  afiections;  it  is  well  suited  to  com- 
binations with  iron,  and  is  directed  in  several  emmenagogue  pills,  and 
in  the  officinal  mistura  ferri  composita. 

Among  the  gum  resins  we  have  two  drastic  cathartics,  gamboge 
and  scammony ;  and  among  the  resins  proper,  jalapin  and  euphorbium; 
to  these  might  be  added  several  cathartic  resins,  prepared  by  similar 
processes  to  that  for  jalapin  from  podophyllum  and  other  resinous 
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roots,  but  which  have  been  omitted  from  this  syllabus,  as  it  was  de- 
signed chiefly  to  display  at  one  view  the  characteristic  vegetable  pro- 
dacts  produced  by  exudation  from  the  several  trees.  Olibanum  is 
almost  exclusively  used  for  fumigation,  being  employed  alone  and 
combined  with  cascarilla,  and  benzoin,  as  incense,  in  the  ceremonies  of 
the  Boman  Catholic  churches. 

The  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard  and 
brittle;  Peruvian  balsam  (formerly  called  myroxylon)  is  fluid ;  Tola 
is  intermediate,  being  a  very  soft  and  readily  fusible  solid.  The  best 
storax  is  liquid,  but  an  article  is  also  met  with  in  a  granular  condition, 
which  is  very  impure.  This  balsam  is  little  used,  though  directed  in 
some  of  the  old  recipes.  Our^^jative  "gum  wax,"  as  it  has  been  called, 
has  a  very  strong  resemblance  to  storax,  its  consistence  being  semi- 
fluid and  its  color  and  odor  almost  identical. 

Several  products  of  scientific  interest  have  been  discoTered  by  the  decom- 
position of  the  balsams.  Styracxn^  the  resin  of  styrax,  is  obtained  by  treating 
the  balsam  with  caastic  soda  in  solution,  dissolving  the  residue  in  alcohol  and 
ether,  and  crystallizing ;  when  acted  on  with  nitric  acid  this  yields  the  same 
prodacts  of  decomposition  with  cinnamic  acid.  By  distillation  of  the  soda 
solntion  left  in  its  preparation,  stt^role  is  obtained,  while  cinnamic  acid  is  left 
in  the  residue.  Styrol  has  the  composition  C^H^  and  styracin  is  a  compound 
of  cinDamic  acid  with  a  peculiar  alcohol,  bearing  the  same  relation  to  hydrated 
einnamic  alcohol  as  common  alcohol  does  to  acetic  acid.  Several  similar 
compounds  have  been  discovered,  and  it  is  probable  that  chemists  will  here- 
after find  all  the  acids  of  the  benzoic  and  cinnamic  series,  to  form  such  oxides 
or  ethers,  and  hydrated  oxides  or  alcohols.     (See  Gregory's  Chemistry,) 

Tests  for  Purity, 

Guaiacum, — Entirely  soluble  in  85  per  cent,  alcohol  and  less  so  in  ether, 
gives  a  blue  color  to  mucilage  of  gum  Arabic  and  milk. 

McuHeh Softens  by  chewing,  not  entirely  soluble  in  alcohol,  wholly  taken 

up  by  ether,  chloroform  and  oil  of  turpentine,  not  by  fixed  oils. 

dptd, — Readily  fusible,  soluble  in  rectified  oil  of  turpentine.  See  syllabus 
for  behavior  to  alcohol  and  ether. 

Jalap  Resin  and  Scammonium. — By  the  action  of  alkalies  under  the  influ- 
ence of  heat,  it  is  converted  into  eonvolvnlic  (rhodeoretinic)  acid,  which  is 
soluble  in  water.  The  solution  of  the  resins  in  alkalies  may  be  rendered 
slightly  opalescent  by  sulphuric  acid,  but  is  not  precipitated. 

Cfapaiva, — If  adulterated  with  fixed  oil,  this  may  be  detected  by  the  stain 
produced  on  paper ;  pure  copaiba,  after  the  evaporation  of  the  volatile  oil 
by  the  application  of  a  little  heat,  leaves  a  resinous  stain,  which  has  a  greasy 
mairgin  if  balsam  was  adulterated  with  fixed  oil. 

CS*,  the  balsam  is  boiled  for  several  hours  in  an  open  vessel  with  water  to 
drire  off  the  volatile  oil ;  pure  balsam  leaves  a  brittle  resin,  which  is  soft 
from  an  adulteration  of  fixed  oil. 

Fixed  oils,  except  castor  oil,  may  be  detected  by  their  insolubility  in  90 
per  cent,  alcohol,  pure  balsam  furnishes  o  clear  solution. 

An  adulteration  with  turpentine  (oleo-resin)  is  easily  detected  by  the  odor 
produced  by  the  evaporation  of  the  oils,  on  dropping  the  suspected  balsam 
upon  a  hot  brick. 

Balsamum  Peruvianum, — The  surest  way  to  find  an  adulteration  with  castor 
oil,  is  to  distil  about  20  grammes  until  about  10  grammes  have  passed  over, 
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and  the  residue  begins  to  become  charred.  The  distillate  which  separates 
into  an  aqueons  and  oilj  stratam,  is  agitated  with  caostic  baryta,  the  oil  re- 
moved, and  agitated  with  a  concentrated  solution  of  bisalphide  of  soda. 
Genuine  balsam  Peru  on  dry  distillation  furnishes  products,  which  with  bisul- 
phite of  soda  do  not  form  a  crystalline  combination.  The  crystals  obtained 
by  this  process  from  its  admixture  with  castor  oil,  on  being  recirstallized  froW 
alcoho],  have  the  odor  of  oenanthol,  and  the  composition  CI|An^O,SOj,+ 
NaO,SOy 


CHAPTER    VII. 

ON  ORGANIC  ACIDS. 


Organic  acids  are  distinguished  as  a  class  by  characteristic  pro- 
perties. They  combine  with  inorganic  and  organic  alkalies,  some  of 
them  in  several  diflferent  proportions,  according  to  the  namber  of 
equivalents  of  basic  water  combined  with  them.  Thus,  citric  is  a 
tribasic  acid,  containing  three  equivalents  of  water;  tartaric  bibasic, 
containing  only  two ;  and  benzoic  containing  but  one  equivalent  of 
water,  besides  the  water  of  crystallization,  is  monobasic.  These  acids 
are  found  in  nature  both  free  and  combined  with  organic  and  inor- 
ganic bases.  Some  are  very  commonly  diffused  throughout  the  vege- 
table kingdom,  as  tannic;  others  exist  exclusively  in  one  family  of 
plants,  as  meconic  acid  in  the  papaveracese.  Some,  although  existing 
naturally,  are  capable  of  artificial  production  from  other  organic 
material,  as  oxalic  and  valerianic.  This  whole  class,  and  that  of 
organic  alkalies,  have  a  much  closer  relation  to  inorganic  compounds, 
than  the  neutral  crystalline  and  uncrvstallizable  principles.  They  all 
contain  oxygen,  and  are  destitute  oi  nitrogen  in  their  composition ; 
an  exception,  however,  is  hydrocyanic  acid,  which  in  all  its  chemical 
relations  bears  a  close  resemblance  to  the  inorganic  hydre-acids. 

The  organic  acids  are  capable  of  numerous  changes  during  the 
process  of  life  of  the  organisms  by  which  they  are  produced,  or  after 
their  introduction  into  the  circulation  of  living  animal  or  vegetable 
beings.  These  changes  are  the  result  of  obscure  processes  of  nature, 
and  of  conditions  and  functions  of  the  organs,  which  we  are  unable 
to  imitate  by  art.  Chemistry,  however,  has  in  some  instances  arrived 
by  artificial  means,  at  close  imitations  of  nature,  and  has  produced 
changes  which  furnish  connecting  links  between  compounds,  having, 
apparently  no  relation  to  each  other. 

Of  the  organic  acids,  those  occurring  in  plants  are  by  far  the  most 
important  as  medicines,  and  of  the  very  few  animal  acids  employed 
most,  though  formerly  regarded  as  exclusively  belonging  to  the  animal 
kingdom,  have  subsequently  been  discovered  to  be  direct  products  of 
decomposition  of  vegetable  principles,  and  are  even  generated  by 
certain  plants  in  their  normal  processes  of  growth  and  assimilation. 

In  the  present  chapter  the  numerous  acids  are  thrown  together  in 
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groups,  either  from  their  difTusion  in  certain  classes  of  vegetables,  from 
the  harmony  of  some  of  their  physical  or  chemical  relations,  from  their 
associations  with  other  organic  principles,  or  from  the  value  attached 
to  them  as  medicinal  agents. 

First  Group.— Fruit  Acids. 

These  acids  occur  in  the  fruits  of  many  plants  of  the  families 
anrantiaceae,  rosacesd,  grossularieae,  in  grapes,  tamarinds,  in  short,  in  all 
succulent  acidulous  fruits,  and  at  certain  periods  of  their  maturity,  in 
a  free  state,  with  the  exception  of  oxalic  acid,  which  is  comparatively 
seldom  met  with  in  an  uncombined  staUd,  though  widelv  diffused, 
wholly  or  partlv  neutralized  by  certain  vegetable  alkaloids,  or  inor- 
ganic bases.  Tney  are  all  agreeable  refrigerants,  and,  as  such,  have  a 
very  extensive  use;  combined  with  alkalies  or  magnesia,  they  act  in 
large  doses  as  laxatives ;  oxalic  acid  and  its  compounds  are  poisonous, 
unless  in  minute  doses. 

Aoetio  acid,  H0,C4H«0..     Oooasionallj  in  plants,  product  of  fermentation. 

OzaUc     **    2H0,C40^-^  aq.     In  rhubarb,  sorrel,  many  officinal  roots,  herbs  and  barks . 

Tartaric  "    2H0,  CfllfOio.    In  grapes,  tamarinds,  &c.,  obtained  from  wine  deposits. 

UtIc        "    2HO,CgH40,^-f^  ^*      ^°  ^^®  deposit  of  some  grape  juices. 

Malic      **    2HO,CsH40..     In  apples,  sumacli  berries,  the  berries  of  mountain-ash,  &c. 

Citric      "    3HO,C|sUfOi|-|->2aq.     In  lemons,  oranges,  currants,  gooseberries,  tomatoes. 

Acetic  acid  has  been  already  referred  to  as  produced  in  the  destruc- 
tive distillation  of  wood,  and  also  as  a  product  of  the  spontaneous 
change  which  takes  place  in  articles  of  the  saccharine  and  amylaceous 
group  by  the  catalytic  action  of  ferments.    (See  p.  284.) 

Oxalic  acid  is  an  instance  of  an  important  vegetable  acid  existing 
readv  formed  in  plants,  and  also  capable  of  artificial  production.  Most 
of  tne  oxalic  acid  of  commerce  is  obtained  by  the  action  of  nitric  acid 
on  sugar  or  starch,  the  organic  principle  being  oxidized  at  the  expense 
of  the  acid.  Nitrous  acid  fumes  and  carbonic  acid  gas  are  evolved, 
and  oxalic  acid  is  formed,  which  is  collected  and  crystallized,  and  most 
extensively  used  as  a  bleaching  agent.  If  nitric  acid  has  been  em- 
ployed in  sufficient  quantity,  no  saccharic  acid  is  formed  ;  the  nitrous 
acid  evolved  is  employed  in  the  manufacture  of  sulphuric  acid  or  for 
other  purposes  where  oxidation  is  required.    It  is  not  officinal. 

The  alkaline  oxalates  are  soluble,  bat  the  other  salts  are  mostly  insoluble  in 
water.  Oxalic  acid  and  its  salts  are  decomposed  by  a  red  heat,  into  carbonic 
acid  and  carbonic  oxide,  without  leaving  any  charcoal.  If  heated  with  sul- 
phnrie  acid  the  same  decomposition  takes  place.  Carbonic  oxide  CO  is  in- 
flammable. If  mixed  with  sand  and  heated,  dry  oxalic  acid  yields  formic  acid, 
and  bnt  little  carbonic  acid  is  given  off  if  the  temperature  is  well  regulated. 
The  precipitate  formed  by  chloride  of  barium  and  lime-water  is  soluble  in 
nitric  and  muriatic  acids.  The  silver  precipitate  dissolves  in  nitric  acid  and 
ammonia.  Insoluble  oxalates,  boiled  in  concentrated  solntion  of  carbonate 
of  soda,  are  decomposed,  oxalate  of  soda  being  held  in  solution. 

Acidum  Tarlaricum^  U.  S. 

This  valuable  acid  is  prepared  from  bitartrate  of  potassa  or  cream 
of  tartar,  by  the  addition  of  carbonate  of  lime,  whereby  insoluble 
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tartrate  of  lime  is  formed  with  the  excess  of  acid  of  the  bitartrate  and 
neutral  tartrate  of  potassa  left  in  solution.  This  is  decomposed  with 
chloride  of  calcium,  which  forms  an  additional  quantity  of  tartrate  of 
lime.  Lastly,  the  insoluble  tartrate  of  lime  is  pnrilSed  by  washing, 
and  decomposed  by  sulphuric  acid,  which  liberates  the  tartaric  acid. 
ThiS;  on  evaporation,  crystallizes  in  colorless  crystals,  with  a  tendency 
to  the  form  of  oblique  rhombic  prisms  (citric  acid  is  more  in  right 
rhombic  prisms).  It  has  a  sour  taste,  resembling,  though  not  identical 
with,  that  of  citric  acid.  It  is  soluble  in  an  equal  weight  of  water, 
from  which  solution  alcohol  throws  down  no  precipitate.  This  is 
rather  a  stronger  acid  than  citric,  100  grains  saturating  133.5  grains  of 
bicarbonate  of  potassa.  It  is  most  usually  sold  in  powder.  Its  prin- 
cipal use  is  in  preparing  eflervescing  and  refrigerant  drinks,  and  as  a 
substitute  for  citric  acid. 

The  salts  used  medicinally  are  the  tartrates  of  potassa,  soda,  ammonia  and 
iron,  the  bitartrates  of  potassa,  soda  and  ammonia,  and  the  double  salts  of 
potassa  and  soda,  potassa  and  ammonia,  potassa  and  boracic  acid,  potassa 
and  borate  of  soda,  potassa  and  iron,  ammonia  and  iron. 

Tartaric  acid  may  be  recognized  by  the  copious  white  crystalline  precipi- 
tate it  furnishes  on  adding  it  in  excess  to  any  neutral  salt  of  potassa.  The 
precipitate  formed  by  both  this  and  citric  acid  with  acetate  of  lead  shoold 
be  soluble  in  nitric  acid. 

Nentral  tartrates  are  precipitated  on  the  addition  of  acetate  of  potassa  and 
free  acetic  acid ;  the  precipitate  by  chloride  of  calcium  is  soluble  in  cold 
caustic  potassa,  separates  on  boiling,  and  redissolves  on  cooling ;  the  preci- 
pitate bj  lime-water  dissolyes  in  free  tartaric  acid,  and  in  chloride  of  am- 
monium, and  tartrate  of  lime  crystallizes  out  after  some  time. 

If  not  carefully  prepared,  the  following  impurities  may  be  present :  heavy 
metals,  detected  by  sulphuretted  hydrogen,  snlphuric  acid  by  chloride  of 
barium,  muriatic  acid  by  nitrate  of  silver,  oxalic  acid  by  a  solution  of  sul- 
phate of  lime. 

Solution  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen  like  citric 
acid  ;  by  oxide  of  manganese  it  is  converted  into  formic  and  carbonic  acids. 

The  following  well-marked  varieties  of  tartaric  acid  have  been  distin- 
guished : — 

1.  Dextrotartaric  acid^  the  ordinary  tartaric  acid,  which  in  the  free  state 
and  combined  with  certain  Inactive  bases  turns  polarized  light  to  the  right. 
If  its  salt  with  cinchonia  is  heated  to  338^  F.,  in  five  or  six  hours  it  has  been 
changed  for  the  greatest  part  into 

2.  Paratartaric,  uvic  or  racemic  acid^  which  occurs  naturally  in  cream  of 
tartar  from  certain  localities.  It  and  its  salts  have  a  nentral  behavior  towards 
polarized  light.  Its  double  salt  with  ammonia  and  soda  is  obtained  in  crys- 
tals, one-half  of  which  show  a  hemiedric  form  to  the  right,  the  other  half  the 
same  form  to  the  left;  the  former  contain  dextrotartaric,  the  latter  the 
luDvotartaric  acid.  From  a  solution  of  paratartrate  of  cinchonicine  crystals 
of  the  laevotartrate,  and  from  a  solution  of  paratartrate  of  quinicine,  the 
dcxtrotartrate  is  deposited  first,  leaving  the  greatest  part  of  the  salts  with 
the  opposite  acid  in  solution. 

3.  LcBvotartaric  acid  may  be  obtained,  like  the  preceding,  from  its  lime  salt ; 
it  deflects  polarized  light  to  the  left. 

4.  Inactive  tartaric  acid  is  obtained  with  the  paratartaric  acid  as  above,  or 
by  heating  paratartrate  of  cinchonicine  to  338^  F.  It  has  no  action  on 
polarized  light,  and  cannot  be  resolved  into  the  right  and  left  tartrate. 
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5.  Meiatariaric  acid  By  melting  dry  powdered  dextrotartaric  acid  in  an 
oil  bath ;  the  change  takes  place  in  a  few  seconds  at  340^  to  356^  F.  The 
acid  is  hygroscopic ;  its  lime  salt  is  soluble. 

6.  Isotartaric  or  iartralic  acid.  If  the  heat  in  the  last  process  has  been 
applied  too  long,  the  product  contains  this  acid  also.  The  lime  salt  is  syrupy, 
uncrystallizable,  and  by  boiling  is  resolved  into  metatartaric  acid  and  meta- 
tartrate  of  lime. 

All  of  these  acids  are  of  the  same  composition,  C^^fi^,  upd,  excepting  the 
last,  are  bibasic. 

Pyrotartartc  Acid,  2HO,C,„HrtOj. — ^Tartaric  acid  yields  by  dry  distillation 
at  between  350^  F.  and  370^  F.  water,  carbonic  and  pyrotartaric  acids, 
scarcely  any  secondary  products.  This  acid  is  very  soluble,  fusible,  and  not 
precipitated  by  neutral  lead  salts. 

\  Malic  Acid. 

Malic  add  is  diflScult  to  purify  if  prepared  from  the  juice  of  tart 
apples ;  the  juice  of  the  fruit  of  Sorbus  aueuparia,  Rhus  glabrum,  and 
typhinum  contains  a  considerable  quantity,  which  may  be  obtained  by 

Erecipitating  with  sugar  of  lead,  recrystalliziug,  and  decomposing  by 
ydrosulphuric  acid.  The  juice  of  the  rhubarb  plant,  after  being 
clarified  by  isinglass,  and  evaporated  to  the  consistence  of  syrup,  yields 
about  S|  per  cent,  of  crystallized  bimalate  of  potassa.  The  acid  crys- 
tallizes in  four  and  six  sided  needles  and  prisms,  is  deliquescent,  and 
disaolves  in  water  and  alcohol. 

The  acid  and  its  salts  are  not  precipitated  by  lime-water ;  chloride  of  cal- 
ciam  occasions  a  precipitate  soluble  in  acids ;  the  precipitate  by  acetate  of 
lead  melts  in  boiling  water,  assuming  the  appearance  of  resin  fused  in  water. 

Though  malic  acid  is  present  in  many  pharmaceutical  preparations,  none 
of  its  salts  have  been  used  in  medicine  with  the  exception  of  an  impure 
malate  of  iron,  which,  in  Europe,  is  still  largely  employed  as  a  mild  chaly- 
beate, under  the  name  of  Extractum  ferri  pomatum ;  malate  of  manganese 
has  likewise  been  somewhat  used. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the  preparation 
of  succinic  acid. 

JUenispermic  or  cocccUinic^  solanic^  and  probably  also  nicotic^  igasuric  (in 
DUX  vomica  and  Ignatia  beans), /t/n^'c  (in  boletus,  helvella,  &c.),  and  others 
are  identical  with  malic  acid. 

The  decomposition  of  malic  acid  by  various  influences  is  as  follows : — 

1.  If  heated  with  an  excess  of  potassa  to  300^  F.,  it  is  converted  into 
oxalic  and  acetic  acids. 

2.  By  quick  dry  distillation  it  is  converted  into  equisetic  or  pyromalic 
acid,  CJlfi^  =  CgH.O,  +  2H0. 

3.  If  heated  in  an  oil  bath  to  300^  F.,  until  vapors  cease  to  be  emitted,  it 
lias  been  converted  \tl\.o  fumaric  or  paramalic  add. 

4.  Neutral  malate  of  lime,  CgH^CajO,o,  if  kept  under  water,  particularly 
by  the  action,  as  ferment,  of  beer  yeast  or  old  cheese,  is  converted  into  suc- 
cinic, acetic,  and  carbonic  acids,  SCyllgOu,  =  2C^}lfi^  +  CJi  fi^  +  400^ 
+  211 0. 

5.  If  by  this  fermentation  hydrogen  is  evolved  with  the  carbonic  acid  gas, 
another  change  takes  place,  butyric  acid  being  formed,  2C^B,  fi^  =  CgllsO^ 
-f  SCO.  +  4H0. 

6.  By  long  contact,  no  butyric,  acetic,  or  succinic  acid  is  obtained,  but 
another  product  of  decomposition;  lactic  and  carbonic  acids — 2C^IIoO,o= 
C^H„0„  -f  4C0.. 
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Acidum  Oitricum,  U.  S. 

This  is  procured  from  lime  or  lemon-juice  by  neutralizing  the  acid 
with  chalk,  and  from  the  citrate  of  lime  thus  formed  liberating  the 
citric  acid  by  means  of  sulphuric  acid. 

It  is  in  large  transparent  crystals  without  color,  with  a  strong,  but 
agreeable  acid  taste,  decomposed  by  heat,  very  soluble  in  water  and 
in  weak  alcohol,  deliquescing  in  moist  weather.  Specific  gravity  1.6. 
As  usually  obtliined  in  crystals,  it  consists  of  one  equivalent  of  the 
tribasic  acid  +  one  (sometimes  two)  equivalent  of  water  of  crystal- 
lization. It  is  not  sold  in  the  form  of  powder.  According  to  the 
U,  S.  Pharmacopoeia^  100  grains  of  crystallized  citric  acid  will  saturate 
150  grains  of  bicarb-potassa,  which  is  on  the  supposition  of  one  equi- 
valent of  water  of  crystallization  being  present.  Its  principal  con- 
sumption is  in  the  preparation  of  so-called  lemon  syrup,  and  solution 
of  citrate  of  magnesia.  This  latter  preparation  has  increased  the 
quantity  of  the  acid  used  immensely,  so  that  the  price  had,  at  one 
time,  advanced  to  more  than  double  its  former  average.  The  subse- 
quent reduction  to  near  its  former  rate  has  probably  arisen  from  an 
increased  supply.  To  make  artificial  lemon-juice,  add  citric  acid 
5ixss  to  water  Oj ;  fresh  oil  of  lemon  ^j ;  and  sugar  3j.  This  solu- 
tion  is  much  employed  in  making  eflFervescing  draughts.  (See  Po- 
tassce  citras,) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  bat  most  of  them 
very  extensively ;  they  are  the  citrates  of  potassa,  magnesia,  iron,  quinia  and 
morphia,  and  the  doable  salts  of  ammonia  and  iron,  of  potassa  and  iron,  and 
strychnia  and  iron. 

Citric  acid  and  its  salts  are  precipitated  on  being  boiled  with  a  large 
excess  of  lime-water ;  the  greater  part  of  the  precipitate  redissolves  on  cool- 
ing ;  nentral  citrates  are  precipitated  by  chloride  of  calciam. 

Citric  acid  is  scarcely  ever  adulterated  or  impure ;  if  tartaric  acid  should 
be  present,  it  may  be  detected  by  a  concentrated  solution  of  citrate  of  po- 
tassa ;  oxalic  acid  by  a  solution  of  sulphate  of  lime,  and  sulphuric  by  a  dilated 
solution  of  chloride  of  barium  ;  in  both  the  last  cases  the  appearance  of  a 
precipitate  is  promoted  by  nearly  nentralizing  the  acid  with  an  alkali. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the  influence 
of  oxygen,  with  the  formation  of  mould,  and  a  slimy  precipitate  of  apparently 
organic  structure.  On  fusing  the  acid  with  hydrate  of  potassa,  it  is  con- 
verted into  oxalic  and  acetic  acids,  CiaH80i^-f-2nO=»C^HaOa-|-2C^H^04. 

Second  Group. — Derivatives  of  the  Fruit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtained  from  the 
fruit  acids;  they  are  also  found  in  a  number  of  vegetables  and  vegetable 
products,  and  two  of  them  are  productions  of  animal  organisms.  Of 
their  number,  three  have  been  more  or  less  used  in  medicine,  the  others, 
as  yet,  are  not  employed  either  in  medicine  or  in  the  arts. 

Formic  acid,  HOjCjHOg.  In  ants,  nettles,  ergot,  the  leaves  of  some  pines,  old  tur- 
pentine, &c. 

Sncciuic    "    2llOfi^Kfi^,    In  amber,  wormwood,  melampymm  nemorosnm,  &c. 

Aconitic     "    2HO,CgH2O0.     In  various  species  of  aconitum,  delphinium,  yarrow,  &c. 

Fumaric     "     2HO,CjH20g.     In  fumaria  (fumitorv),  Iceland  moss,  &c. 

Equisetic  *'    2HO;CgH20g.    In  equisetum  fluviatile,  and  limosnm. 

Lactio        '*    2UO,C,2H,oO,o.      In   dulcamara,  bellis  perennis,  primula  veris,   from 

milk,  &c. 
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Formic  Acid, 

Chloroform  and  iodoform  are  compoands  of  the  same  radical  formyle, 
C^,  of  which  formic  acid  is  the  hydrated  oxide  ;  it  is  prepared  artificially 
fl^m  tartaric  acid,  starch,  lignin,  fibrin,  grape  sogar,  sugar  of  milk,  &c.,  by 
distilling  them  with  the  black  oxide  of  manganese  and  snlphnric  acid. 

The  following  proportions  are  recommended :  1  part  of  sagar,  2  water, 
8  manganese,  and  3  snlphnric  acid  dilated  with  8  water;  or,  1  starch, 
4  water,  4  manganese,  and  4  salphuric  acid.  The  acid  is  to  be  gradually 
added  in  a  large  retort,  capable  of  holding  fifteen  times  the  quantity  of  the 
whole  mixtnre ;  after  the  violent  reaction  has  subsided,  heat  is  applied,  and 
distilled  to  near  dryness ;  the  distillate  is  saturated  with  carbonate  of  lead, 
the  solution  evaporated  to  crystallize,  so  as  to  leave  acetate  of  lead  in  the 
mother  liquor ;  the  crystals  are  distilled  with  salphuric  acid  and  water,  eqnal 
parts. 

It  is  a  colorless,  volatile  liquid,  of  a  peculiar  penetrating  odor,  and  produc- 
ing inflammation  if  applied  to  the  skin.  All  its  salts  are  soluble  in  water  ; 
from  the  salts  of  silver,  mercury,  gold,  &c.,  formic  acid  reduces  the  metals. 
The  formates  are  decomposed  into  carbonic  oxide  and  water  by  concentrated 
salphuric  acid. 

A  solution  of  formic  acid  in  alcohol  is  still  occasionally  employed  abroad 
as  a  rubefacient  under  the  name  of  spiritns  formicarum,  prepared  by  distilling 
4  pounds  of  alcohol  from  2  pounds  of  ants. 

Succinic  Acid, 

Spermaceti,  tallow,  or  margaric  acid,  if  for  several  days  digested,  without 
boiling,  with  nitric  acid  of  medium  strength,  yields,  on  evaporation,  succinic 
acid.  It  is  also  prepared  by  fermentation  of  impure  malate  of  lime  as  follows: 
Rob  old  cheese,  1  part,  into  an  emulsion,  and  digest  with  the  lime  salt, 
12  parts,  and  40  parts  of  water,  at  a  temperature  below  112^  F.,  for  four  to 
six  days,  until  gas  ceases  to  be  emitted ;  the  precipitate  is  now  washed, 
dilate  sulphuric  acid  added  to  neutralize  the  carbonate  of  lime,  the  same 
qaantity  of  acid  added  and  boiled  until  the  precipitate  has  lost  its  sandy 
nature ;  the  liquid  is  filtered  off  and  evaporated  until  a  pellicle  is  formed, 
when  the  lime  is  precipitated  with  sulphuric  acid,  and  the  filtrate  further 
evaporated ;  the  crystals  may  be  recrystalllzed  and  purified  with  animal  char- 
coal.    It  may  also  be  obtained  from  amber  by  distillation. 

The  crystals  are  colorless,  without  odor ;  they  have  an  empyreumatic 
smell  if  prepared  from  amber.  They  dissolve  in  5  parts  of  water,  and  are 
not  dissolved  by  cold  nitric  or  chromic  acid,  or  chlorine ;  heated  upon  platina 
foil,  they  leave  but  little  charcoal ;  and  if  adulterated  with  benzoic  acid,  their 
hot  aqueous  solution  will  separate  crystals  on  cooling. 

A  solution  of  succinate  of  ammonia  is  the  only  preparation  medicinally 
employed,  and  it  is  qaestionable  whether  its  invigorating  action  in  low  states 
of  the  nervous  system  is  not  mostly  due  to  the  oils  with  which  it  is  associated. 
The  Prussian  Pharmacoposia  gives  the  following  directions  for  preparing  it. 
'  Liquar  Ammonii  SuccincUis. — Rub  to  1  ounce  succinic  acid,  1  scrapie  rec- 
tified oil  of  amber,  dissolve  in  8  ounces  distilled  water,  and  add  1  ounce 
(containing  15  grains  of  Dippel's  animal  oil),  or  a  sufficient  quantity,  of 
pyro-oleons  carbonate  of  ammonia. 

Aconite  Acid, 

It  is  obtained  by  heating  citric  acid  for  several  hours  with  muriatic  acid, 
evaporating  and  extracting  by  ether.  It  is  in  colorless,  granular  crystals ; 
its  lime  salt  is  at  first  soluble  in  water,  but  once  crystallized  it  dissolves  with 
great  difficulty. 
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By  distillation,  the  following  three  new  acids  may  be  obtained,  all  of  which 
have  the  composition  2HO,GioH^Oq:  itaconic,  citraconic,  and  mesacomc  or 
citracantic  acids. 

Fumaric  or  Paramaleic  Acid. — ^Bj  precipitating  the  clarified  juice  of  famaria 
officinalis  with  acetate  of  lead,  decomposing  the  washed  precipitate  bjsalpbn- 
retted  hydrogen,  and  recrystallizing  the  acid  from  hot  water.  Crystalline 
scales,  soluble  in  200  parts  cold  water;  soluble  in  alcohol  and  ether;  not 
precipitated  by  the  salts  of  lime,  baryta,  and  strontia ;  silver  salts  are  entirely 
precipitated  by  this  as  by  muriatic  acid.  The  fumerate  of  lead  is  taken  up 
by  boiling  water,  but  without  previously  melting  (difference  from  malic  acid). 

EquUetic  or  Maldc  Add, — By  distillation  of  malic  acid,  or  by  heating 
fumaric  to  400°  F. 

Oblique  rhombic  prisms ;  taste  acid,  acrid ;  easily  soluble  in  water  and 
alcohol,  and  in  ether ;  melts  at  320^,  distils  at  350^.  If  heated  for  some 
time  to  265^  F.,  is  again  converted  into  fumaric  acid.  Its  salts  resemble 
those  of  fumaric  acid ;  silver  salts  are  not  precipitated  by  it ;  its  lead  salt 
is  not  soluble  in  water. 

By  fermentation,  fumaric  and  maleic  acids  are  converted  into  succinic  acid. 

Lactic  Acid 

Lactic  acid  is  contained  in  many  old  officinal  extracts  as  a  product  of  fer- 
mentation of  their  saccharine  constituents,  or  of  malic  acid.  For  medicinal 
use  it  is  prepared  by  the  so-called  lactic  fermentation.  The  following  pro- 
cess of  Wackenroder  is  one  of  the  most  simple :  25  parts  sugar  of  milk, 
20  parts  finely  powdered  chalk,  100  parts  skimmed  milk,  and  200  parts 
water  are  digested  at  about  75^ ;  in  six  weeks  the  chalk  will  be  dissolved, 
the  whole  is  then  heated,  but  not  to  boiling ;  the  cheese  is  strained  off, 
pressed,  the  decanted  liquid  is  clarified  by  albumen  and  evaporated  to  let  the 
lactate  of  lime  crystallize ;  the  recrystallized  salt  is  decomposed  either  by 
sulphuric  or  by  the  exact  quantity  of  oxalic  acid. 

It  is  a  colorless,  uncrystallizable  syrup  of  strong  acid  taste ;  the  concen- 
trated has  a  specific  gravity  of  1.215;  by  oxidizing  agents  it  is  converted 
into  oxalic  acid. 

Its  salts  are  insoluble  in  ether,  most  of  them  slightly  soluble  in  cold  water 
and  alcohol.  The  iron  salt  has  been  of  late  much  used  in  medicine  as  a 
mild  chalybeate. 

The  diluted  acid  must  not  be  precipitated  by  chlorfde  of  barium — absence 
of  sulphuric  acid,  by  sulphate  of  lime — absence  of  oxalic  acid,  by  sulphu- 
retted hydrogen — absence  of  metallic  oxides,  or  after  neutralization  with 
ammonia,  by  oxalate  of  ammonia — absence  of  lime. 

Third  Group. — Acids  representing  wholly  or  in  part  the  Medicinal 

Virtues  of  Plants. 

The  acids  arranged  in  this  group  have  very  few  chemical  properties 
in  common;  they  are  interesting  because  they  are  wholly  or  in  part 
the  active  principles  of  the  plants  in  which  they  have  been  generated. 
If  those  grouped  in  division  a,  be  excepted,  the  acid  properties  of 
most  of  these  acids  are  not  very  decided;  some  of  them  are  unable  to 
decompose  the  carbonates,  and  quite  a  number  have  been  long  taken 
for  neutral  principles.  Of  the  whole  number,  phloridzic  and  santonic 
acids  only  have  been  employed  in  medicine  in  their  isolated  condition; 
chrysophanic  acid  is  attracting  considerable  attention  as  the  active 
principle  of  our  most  popular  cathartics. 
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(a)  Connected  with  Volatile  Oik  and  Resins. 

Angelicio  aoid,  HOtGw^H^O..    In  the  root  of  angelica,  masterwort,  &c. 
GoAiaoio      ^    CuHjO,.    In  the  resin  and  wood  of  goaiacom. 
(See  also  Ghronp  v.,  Diyiaion  a.) 

Angelicic  add  may  be  obtained  by  the  action  of  potassa  on  oil  of  chamomile, 
imperatoriD  and  peacedanin ;  it  is  more  advantageoasly  prepared  by  exhaust- 
ing 12  parts  of  angelica  root  with  I  part  hydrate  of  lime  and  sufficient  water, 
eTaporating,  distilling  with  the  addition  of  sulphuric  acid,  and  redistilling 
the  distillate  after  saturation  with  potassa  and  decomposing  with  sulphuric 
ftcid;  large  crystals  appear  after  some  time,  valerianic  and  acetic  acids 
remain  in  solution.  Long  colorless  prisms,  without  water  of  crystallization, 
odor  aromatic,  boiling  point  374^.  They  are  little  soluble  in  cold  water,  easily 
in  boiling  water,  alcohol,  ether,  oil  of  turpentine  and  fixed  oils.  Its  salts  are 
crystallizable,  and  its  compound  with  ether  has  the  odor  of  rotten  apples. 
It  is  decomposed  by  excess  of  caustic  potassa  into  acetic  and  propionic  acids. 

Guaiaeic  Acid. — To  obtain  it  the  resin  or  wood  is  exhausted  with  warm 
alcohol,  and  after  distilling  off  the  greater  part  and  separating  the  rosin,  is 
neutralized  with  carbonate  of  baryta,  evaporated  to  a  syrupy  consistence, 
decomposed  by  sulphuric  acid  and  purified  by  dissolving  in  ether. 

The  resin  of  guaiacum  yields  bv  dry  distillation  guaiacene,  a  light  volatile 
oil  which  is  the  oxide  of  a  camphene,  and  has  the  composition  of  guaiaeic 
acid  minus  2CO^:=^C^ILJ0, 

(b)  Mostly  Bitter  Acids,  some  Poisonous, 

Hederio   aoid,       Ci^H^O^.    In  the  seed  of  common  ivj. 

Plorotozic  '*  ^aflti^i-    1^  coccnlns  indicns. 

Fhloridxio  **         Cgfl^fi^^']'12  aq.    In  the  bark  of  many  fruit  trees,  especially  the 

apple  tree. 
ChiTBopbanicaoid,  CggHigOg.    In  rhubarb  root,  senna,  doyk  root,  parmelia  parietina,  &o. 
Santonio  "     CjpH,jO^   In  levant,  wormseed,  from  artemisia  santonica,  &c. 

Cahincic  '*     2HO,cJkg40,2-|-3  aq.     In  cahinoa  root. 

Poljgalio  **     ^lAfi^    ^  ^^®  ^^^^  ^^  polygala  amara  and  senega. 

Cetracio  **     2S0fiJa^fl^^f    In  Iceland  moss. 

Anacardio         "     C^fijjj,.    In  cashew  nuts. 
Digitalio  and  digitoleic.    In  the  herb  of  digitalis. 

Hederic  Acid, — The  seeds  are  freed  of  fat  by  ether,  afterwards  exhausted 
by  boiling  alcohol ;  on  cooling,  the  acid  separates  in  colorless  needles  or 
tablets.  It  is  insoluble  in  water  and  ether ;  without  odor,  of  acrid  taste ; 
colored  purple  by  concentrated  sulphuric  acid.  The  salts  are  mostly  gelati- 
nous.    It  is  sometimes  difficult  to  free  the  acid  of  a  tannin  adhering  to  it. 

Picrotoxic  Acid,  Ptcrotoxin. — After  the  fixed  oil  of  cocculus  indicns  is  ex- 
pressed, the  acid  crystallizes  from  the  decoction  of  the  residue  with  diluted 
muriatic  acid,  in  colorless  prisms,  of  an  extremely  bitter  taste ;  they  are  very 
poisonous.     (See  Detection  of  Poisonous  Alkaloids.) 

Phloridzic  Acid,  Phloridzin. 

It  crystallizes  from  the  tincture  of  apple-tree  bark,  prepared  with  warm 
diloted  alcohol.  The  crystals  are  yellowish  needles  of  a  silky  lustre,  easily 
soluble  in  alcohol,  ether  and  boiling  water ;  it  is  destitute  of  odor,  and  has  a 
bitter,  somewhat  astringent  taste ;  it  fuses  at  220^,  is  solid  again  at  266^, 
and  liquid  at  320^. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and  oxide  of 
manganese;  phloridzein=NCs,HgO,  by  ammonia;  by  diluted  acids  phloretin 
and  sugar,  C^H^0,,+2H0=C^H,0,+  C^n,,0^ 
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It  has  been  used  with  asserted  success  as  a  sabstitate  for  qainia  in  the 
treatment  of  intermittent  fevers. 

Chrysophanic  Acid, — Synonyms  of  this  acid  in  varions  states  of  parity,  are 
parietinic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric  acid,  rhaponticin, 
rnmicin,  lapathin.  It  is  prepared  by  extracting  parmelia  parietina  or  rhubarb 
with  weak  alkaline  alcohol,  precipitating  by  carbonic  acid,  dissolviiig  in  50  per 
cent,  alcohol  containing  a  little  caustic  potassa,  precipitating  by  acetic  acid,  dis- 
solving in  boiling  alcohol,  mixing  the  filtrate  with  water  and  recryatallizing 
from  alcohol.  It  crystallizes  in  golden  yellow  needles  of  metallic  lustre,  in- 
odorous, nearly  tasteless,  nearly  insoluble  in  cold  water,  soluble  in  alcohol  and 
ether,  and  in  sulphuric  acid  without  decomposition,  in  alkalies  with  a  dark 
red  color ;  its  salts  are  very  changeable. 

Investigations  perfdrmed  by  Professor  Schroff,  tend  to  show  that  the 
cathartic  principle  of  rhubarb  is  chrysophanic  acid,  which  is  modified  in  its 
action  by  the  other  constituents  of  the  root,  so  that  while  powdered  rhubarb 
acted  within  twelve  hours,  Oeiger's  rhabarbarin  purged  in  nineteen,  Brandes' 
rhein  in  twenty,  pure  chrysophanic  acid  in  twenty-four  hours ;  on  the  other 
hand  he  found  the  duration  of  the  activity  of  rhubarb  to  be  about  twenty- 
four  hours,  that  of  rhein  and  rhabarbarin  three,  and  of  chrysophanic  acid  five 
days ;  during  this  time  eight  grains  of  the  latter  produced  twelve  thin  yel- 
low evacuations,  without  the  least  griping.  The  acid  prepared  from  parmelia 
parietina  shows  no  difference  from  that  prepared  from  rhubarb.  The  quick- 
ness of  action  of  rhubarb,  in  pharmaceutical  preparations  must  be  due  to 
excipients  or  adjuvants  which  render  the  chrysophanic  acid  soluble. 

The  active  vegetable  principle  of  senna,  likewise  appears  to  be  chryso- 
phanic acid,  combined  in  such  a  way  as  to  be  easily  soluble  in  water,  nearly 
insoluble  in  strong  alcohol,  and  supported  in  its  action  by  a  large  amount  of 
saline  constituents,  viz :  sulphates,  phosphates  and  tartrates  of  alkalies  and 
alkaline  earths ;  the  senna  extract  prepared  with  strong  alcohol  has  no  ca- 
thartic properties.  Dr.  Martius  has  not  succeeded  in  completely  isolating 
chrysophanic  acid  from  senna,  but  the  reactions  indicate  its  presence  as  well 
as  the  presence  of  two  or  three  other  bodies  first  discovered  in  rhubarb, 
namely,  aporetin,  phaeoretin,  and  probably  erythroretin. 

Winkler's  cathartin,  found  in  the  ripe  fruit  of  rhamnus  catharticos,  is  also 
believed  to  be  this  acid  in  an  impure  state. 

Chrysophanic  acid,  when  taken  internally,  passes  into  the  urine,  where  it 
may  be  easily  recognized  by  its  striking  a  characteristic  red  color  with 
alkalies.  The  same  reaction  takes  place  after  the  administration  of  rhubarb 
and  senna ;  with  the  latter  given  in  the  form  of  infusion  or  aqueous  extract, 
this  reaction  would  often  take  place  after  fifteen  minutes  and  last  until  twelve 
hours  after  the  evacuations  had  taken  place. 

The  root  of  rumex  obtusifolius,  and  probably  other  species,  owe  their  laxa- 
tive properties  likewise  to  chrysophanic  acid.  (See  American  Journal  of 
Pharmacy^  xxxi.  153.) 

Santonic  Acid  (Santonin). 

Preparation  :  4  parts  of  Levant  wormseed  are  digested  with  1 J  hydrated 
lime,  and  20  alcohol  of  56  per  cent. ;  the  alcohol  is  distilled  off,  and  the  filtrate 
now  contains  santonic  acid  and  a  brown  amorphous  resin ;  it  is  boiled  and 
decomposed  by  acetic  acid.  The  impure  crystals  are  washed  with  a  little 
alcohol,  dissolved  in  8  or  10  parts  of  80  per  cent,  alcohol,  digested  with 
animal  charcoal,  filtered  and  crystallized. 

Flat  hexagonal  or  feathery  prisms,  little  soluble  in  cold  water,  more  in  ether; 
at  ITO^  F.  27  parts  of  alcohol  dissolve  10  parts  santonic  acid.  The  ethereal 
solution  is  intensely  bitter.     Exposed  to  the  light  the  crystals  change  their 


THIBD   GBOUP. — BITTKB   ACIDS.  865 

color  to  a  golden  yellow  and  burst  to  pieces  ;  adolteration  with  other  white 
sabstances  may  thus  be  easily  detected.  The  alcoholic  solution  is  colored 
carmine  red  by  canstic  alkalies  and  their  carbonates,  that  which  has  been 
colored  yellow  by  the  light  famishes  a  yellow  solution,  from  which  white 
santonic  acid  crystallizes. 

The  santonates  are  decomposed  by  being  boiled  with  water.  The  potassa 
salt  is  uncrystallizable.  The  soda  salt,  which  on  account  of  its  solubility  has 
been  proposed  as  a  substitute  for  the  acid,  is  obtained  by  digesting  its  alco-  • 
hoHc  solution  with  carbonate  of  soda,  evaporating,  redissolving  in  strong 
alcohol  and  crystallizing.  Large  crystals  are  obtained  by  evaporating  spon- 
taneouBly  a  concentrated  aqueous  solution.  Its  composition  is  I<«aO,HO, 
Ca^H^Of+^HO,  and  it  therefore  contains  71  per  cent  santonic  acid.  San- 
tonic acid  is  much  employed  as  a  very  reliable  vermifuge,  and  often  exhibited 
to  children  in  the  form  of  confections  or  troches.  Dose  for  children,  ^  to  1 
grain  2  or  3  times  daily. 

Cahinctc  add  on  which  the  strong  diuretic  virtues  of  cahinca  root  depends, 
ifl  obtained  by  distilling  the  alcohol  from  the  tincture,  treating  the  extract 
with  water,  filtering,  adding  milk  of  lime  gradually  until  all  bitterness  has 
disappeared,  and  treating  the  cahincate  of  lime  with  alcoholic  oxalic  acid ; 
on  cooling  fine  needles  of  the  acid  are  obtained,  which  have  a  silky  lustre, 
odorless,  at  first  tasteless,  afterwards  an  astringent  feeling  in  the  throat. 
Little  soluble  in  ether  and  water,  easily  in  alcohol.  Alkalies  and  diluted 
mineral  acids  decompose  cahincic  acid  into  glncose  and  kinovic  acid.  The 
cahincates  are  not  crystallizable. 

Polygalic  Acid,  Senegin,  Polygalin, — The  root  is  extracted  with  alcohol 
CTaporated  to  syrupy  consistence,  and  this  treated  with  ether  to  separate  fat ; 
after  some  time  a  precipitate  forms  which  is  collected  on  a  filter,  dissolved  in 
boiling  alcohol,  treated  with  animal  charcoal  and  filtered.  White  amorphous 
powder^  without  odor,  at  first  tasteless,  afterwards  very  acrid,  astringent  in 
the  throat,  sternutatory,  little  soluble  in  cold  water,  the  solution  foams  like 
soap-water ;  it  is  easily  soluble  in  alcohol,  insoluble  in  ether.  With  concen- 
trated sulphnric  acid  in  contact  with  air  it  undergoes  the  following  changes : 
yellow,  red,  it  dissolves,  then  blue,  grayish,  colorless.  It  is  poisonous,  pro- 
ducing difficulty  of  breathing,  vomiting,  &c.    The  salts  are  uncrystallizable. 

Cetraric  Acid, — Iceland  moss  is  extracted  by  boiling  alcohol  and  carbonate 
of  potassa,  the  liquid  acidulated  with  muriatic  acid  and  mixed  with  four  or 
five  volumes  of  water.  The  precipitate  consists  principally  of  cetraric  and 
lichenstearic  acids.  It  is  dissolved  in  eight  or  ten  times  its  quantity  of 
boiling  weak  alcohol  and  filtered,  on  cooling  the  lichenstearic  acid  crystal- 
lizes in  quadrangular  plates,  afterwards  the  cetraric  acid  in  needles;  the 
needles  are  separated  from  an  amorphous  body,  and  several  times  rccrystal- 
lized,  Very  thin  needles,  intensely  and  purely  bitter  taste,  nearly  insoluble 
in  water,  soluble  in  boiling  alcohol,  little  in  ether.  The  acid  is  destroyed 
by  mineral  acids,  and  by  boiling  its  solution  in  alcohol  or  its  alkaline  salts. 
The  soluble  salts  have  an  intensely  bitter  taste,  but  cannot  be  evaporated 
without  losing  their  bitterness. 

Anacardic  acid  is  obtained  from  the  pericarp  of  cashew-nuts  by  treating 
the  residue  of  the  ethereal  tincture  with  water,  to  separate  tannic  acid,  dis- 
solving in  alcohol,  and  digesting  with  hydrated  oxide  of  lead ;  the  anacardate 
of  lead  is  decomposed  by  sulphuret  of  ammonium,  and  the  anacardate  of 
Ammonia  decomposed  by  sulphuric  acid.  The  impure  acid  is  puriticd  by 
washing,  recombining  with  lead,  and  decomposing  by  diluted  sulphuric  acid. 
Crystalline  masses,  without  odor,  of  a  faint  aromatic,  afterwards  burning 


366  ON   OBGANIC   ACIDS. 

taste,  liquefies  in  contact  with  air,  ^nd  assumes  a  rancid  smell.     Metallic 
salts  are  precipitated  by  it. 

Digitalic  Acid, — The  alcoholic  extract  of  the  aqneons  extract  of  digitalis, 
is  treated  with  ether,  which  dissolves  the  acid  and  digitalin ;  canstic  baryta 
precipitates  digitalate  of  baryta,  which  by  decomposition  with  snlpharic  acid 
yields  the  acid.  It  crystallizes  with  difficulty  in  needles,  has  a  peculiar  odor, 
is  not  volatilizable ;  soluble  in  water,  alcohol,  less  in  ether ;  tha  alcoholic 
solution  keeps  unaltered.  Many  salts  are  soluble,  but  prone  to  change  when 
kept  in  solution. 

Digitaleic  Acid, — The  precipitate  of  the  aqueous  extract  by  acetate  of 
lead  is  washed,  decomposed  by  carbonate  of  soda,  the  filtrate  precipitated 
by  muriatic  acid,  recrystallized  from  hot  alcohol.  Oreen  needles  in  star-like 
groups,  bitter  acrid  taste,  agreeably  aromatic  odor ;  little  soluble  in  water, 
soluble  in  alcohol  and  ether.  Its  salts  are  yellow  or  green,  and  insoluble, 
except  those  with  alkalies,  whose  solutions  foam  like  soap-water. 

FoUBTH  Group. — Acids  combined  vnth  Alkaloids. 

It  has  not  been  ascertained  yet  of  all  alkaloids  in  which  combina- 
tions they  occur  naturally.  The  large  number  of  vegetable  acids  in 
existence,  and  the  difficulties  often  attending  their  complete  isolation, 
make  the  recognition  of  an  acid  in  its  natural  association  a  matter  of 
no  ordinary  difficulty,  and  have  led  to  the  proposal  of  many  new 
names  for  acids  long  before  known,  before  their  identity  with  those 
newly  discovered  had  been  established  beyond  a  doubt.  The  greater 
the  diflSculty  in  isolating  an  acid,  or  the  more  widely  di£fus^  it  is 
throughout  organic  nature,  the  more  will  be  its  liability  to  receive 
constantly  new  names  from  plants  hitherto  not  subjectea  to  a  com- 
plete analysis.  It  is  necessary  only  to  refer  for  the  illustration  of 
this  subject  to  malic  acid,  which  has  been  named  at  various  times  after 
quite  a  number  of  plants ;  under  its  head,  attention  has  been  drawn 
to  various  acids,  mostly  connected  with  alkaloids,  which,  by  later 
investigations,  have  been  proved  to  be  malic  acid.  Of  acids  treated  of 
in  the  second  group,  the  following  would  likewise  belong  to  this  fourth 
group:  fumaric  acid,  in  glaucium  luteum  combined  with  glaucina; 
aconitic  acid  in  aconitum  napellus  combined  with  aconitia.  Meconic 
and  kinic  acids  are  interesting  on  account  of  some  of  their  reactions. 

Chelidonic  acid,  3HO,C,4H09  2  aq.    In  celandine  with  lime,  sangninarina  and  cherery- 

thrina. 
Meconic         "    SHO.Cj^HO,, -J-^  ^»    In  opium,  with  morphia. 
Veratrio        "    HOjCjgHgOy.     In  cevadilla  seed,  with  veratria. 
Colnmbio       "    ^4,11220 ,4.     In  Colombo  root,  with  bebeerine. 
Kinic  *^    2UO,C2gH2o^2o  "h  ^  &4*    ^^  Pemvian  bark,  with  qninia,  oinohonia. 

Kinovic         "    HOjC^gHj^Ojo.    In  quinquina  nova,  and  true  Peruvian  bark. 

Chelidonic  Acid, — Celandine  contains,  while  young,  chiefly  malic  acid ;  when 
in  flowers,  malic  acid  has  disappeared,  and  the  juice  contains  chelidonic  acid. 

To  prepare  it,  the  juice  is  coagulated  hy  heat,  the  filtrate,  after  heing 
acidulated  with  nitric  acid,  is  precipitated  hy  nitrate  of  lead,  which  must  not 
he  added  in  excess  ;  the  precipitate  is  decomposed  hy  hydrosulphuric  acid, 
the  free  acid  comhined  with  lime,  the  salt  recrystallized,  decomposed  by  car- 
bonate of  ammonia,  and  afterwards  by  muriatic  acid. 

Chelidonic  acid  crystallizes  in  colorless  needles,  soluble  in  water  and 
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alcohol.     Most  of  the  salts  are  colorless ;  the  tribasic  salts  are,  mih  the 
exception  of  those  containiDg  colored  bases,  of  a  lemon  color. 

Meconic  Acid, — The  meconate  of  lime  obtained  on  the  manufactare  of 
morphia  is  dissolved  in  dilute  muriatic  acid,  and  heated  to  boiling,  when,  on 
cooling,  acid  meconate  of  lime  crystallizes,  which  is  treated  again  in  the  same 
way ;  meconic  acid  now  crystallizes,  is  purified  by  repeated  crystallizations, 
combined  with  ammonia  or  potassa,  and  lastly  precipitated  by  muriatic  acid. 

Colorless  scales  or  prisms  of  a  pearly  lustre,  taste  faintly  acid  and  astrin- 
gent ;  little  soluble  in  cold  water  and  ether,  soluble  in  hot  water  and  alcohol. 
Sesquisalts  of  iron  are  colored  deep  red  by  a  trace  of  acid,  the  coloration  is 
not  affected  by  boiling,  dilute  acids,  or  chloride  of  gold  (difference  from  sul- 
phocyanurets) ;  this  test  is  characteristic  for  the  presence  of  opium. 

Komenxc  acid,  QJlfi^=C^Jlfi^^ — 2C0„  by  heating  meconic  acid  to 
890^,  or  by  boiling  its  solution,  particularly  with  dilute  muriatic  acid. 

Hard  warty  crystals,  colorless,  insoluble  in  absolute  alcohol,  slight  acid 
taste;  bibasic. 

Parakomenic  acid,  C^H^Oiqi  in  small  quantity,  on  the  dry  distillation  of 
the  former.     Feathery  needles,  very  acid  taste ;  bibasic. 

Pjfrotneconic  acid,  C,oH^Og=C„H^O«, — 2C0„  by  the  dry  distillation  of 
meconic  or  komenic  acid.  Crystallizes  in  colorless,  lustrous  needles,  scales, 
or  octahedrons ;  fuses  at  about  250^ ;  sublimes,  is  easily  soluble  in  alcohol 
and  water ;  taste  very  acid,  afterwards  bitter ;  monobasic,  a  weak  acid. 

All  these  derivatives  of  meconic  acid  show  that  characteristic  coloration 
with  sesquisalts  of  iron. 

Veratric  Acid, — The  alcoholic  tincture  of  cevadilla  seed  is  acidulated  with 
sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is  distilled  and  decom- 
posed by  an  acid. 

It  crystallizes  in  four-sided  needles;  snblimable,  soluble  in  alcohol  and 
boiling  water.  The  veratrates  of  the  alkalies  are  crystallizable  and  soluble 
In  water  and  alcohol. 

Columhic  Acid, — The  alcoholic  extract  of  columbo  root  is  treated  with 
lime,  and  the  lime  salt  decomposed  by  muriatic  acid.  White  crystalline 
floccnles,  nearly  insoluble  in  water,  little  in  ether,  easily  in  alcohol.  The 
latter  solution  is  precipitated  by  neutral  acetate  of  lead,  but  not  by  acetate 
of  copper. 

Kinic  Acid. — The  bark  is  exhausted  by  cold  water,  the  alkalies  precipi- 
tated by  a  little  lime,  more  lime  precipitates  the  cinchotannic  acid  and  color- 
ing matter,  the  filtrate  is  evaporated,  the  crystals  of  kinate  of  lime  decolorized 
with  animal  charcoal,  and  decomposed  by  oxalic  acid. 

Oblique  rhombic  prisms,  acid  taste,  soluble  slowly  in  2^  parts  cold  water, 
little  in  alcohol,  scarcely  in  ether.  Most  salts  are  soluble.  Heated  over  its 
melting  point,  it  is  decomposed  into  benzoic  and  phenylic  acids,  salicylous 
acid,  hydrokinone  and  benzol.  With  oxide  of  manganese  and  sulphuric  acid 
it  is  converted  into  kinone,  carbonic  and  formic  acids. 

Kinone,  C^fi^,  long  yellow  prisms,  fusible,  volatilizable,  little  soluble  in 
cold  water,  soluble  in  alcohol  and  ether.  With  sulphuretted  hydrogen  it 
turns  immediately  red,  precipitates  floccules,  which,  after  drying,  are  olive 
green. 

Hydrokinone,  CjaHgO^,  by  dry  distillation  of  kinic  acid,  or  from  kinone  by 
the  action  of  sulphurous  or  hydriodic  acids.  Colorless  prisms,  inodorous, 
fusible,  volatile  ;  easily  soluble  in  water  and  alcohol.  Oxidizing  agents  pre- 
cipitate needles  of 

Green  hydrokinone,   G  J3.fi ^+ GJ3.fi ^,   of  a  beautiful   gpreen  metallic 
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lustre ;  fusible,  but  decomposed  on  yolatilizing,  little  soluble  in  water,  more 
in  alcohol. 

Kinovic  Acid, — If  the  bark  which  comes  in  commerce  under  the  name  of 
quinquina  nova  is  boiled  with  milk  of  lime,  and  the  solution  decomposed 
with  muriatic  acid,  kinovic  acid  is  separated,  which  is  purified  bj  dissolving 
in  alcohol  and  treating  with  animal  charcoal. 

It  is  a  resin-like  mass  of  a  bitter  taste,  little  soluble  in  water,  more  in 
alcohol,  ether,  and  alkalies ;  concentrated  sulphuric  acid  dissolves  it  with  a 
red  color ;  with  sulphate  of  copper  a  dirty  green  precipitate  of  kinovate  of 
copper  is  produced. 

Fifth  Group. — Adds  derived  from  Essential  Oils. 

But  few  of  the  numerous  essential  oils  naturally  contain  acids,  and 
have,  in  consequence  thereof,  an  acid  reaction;  most  oils,  however,  on 
exposure  to  the  atmosphere,  become  oxidized,  and  while  they  assume 
a  thicker  consistence,  their  chemical  nature  is  partly  changed,  and 
they  now,  in  alcoholic  solution,  impart  a  red  color,  more  or  less 
decidedly,  to  blue  litmus  paper — they  have  become  resinifled.  A 
similar  change  takes  place  by  subjecting  the  essential  oils  to  the 
influence  of  nitric  or  chromic  acid,  or  other  strong  oxidizing  agents. 
Thus  the*  essential  oils  yield  a  large  number  of  acids,  mostly  of  a 
nature  which  may  be  termed  resinous.  The  following  embrace  those 
only  that  are  important  in  a  medicinal  point  of  view,  or  interesting  on 
account  of  their  relation  to  other  bodies.  We  class  them  in  four 
divisions : — 

(a)  Acids  occurring  in  the  fresKly-distiUed  Crade  Oils, 

Hjdroojanic  acid,      HCjN.    In  the  oils  of  amjgdaleaB  and  pomaces.   Bee  Ntirogenated 

Oils. 
Salicylous        "  HOyCi^H^O,.    The  oil  of  herbaceons  plants  of  the  genus  spinBa. 

Methyl-salicylic  acid,  UOfi^^nfi^,    The  oxygenated  part  of  oil  of  wintergreen. 
Caryophyllic        '*     HOjCgoUuO,.    The  oxygenated  part  of  oil  of  cloves. 

Hydrocyanic  Acid. 

Hydrocyanic  or  prussic  acid,  as  formed  by  a  reaction  between 
amygdalin  and  emulsin,  and  as  an  ingredient  in  the  volatile  oils  dis- 
tilled from  many  plants  belonging  to  the  natural  family  of  rosaoe^e, 
has  already  been  referred  to  (see  amygdalin  and  nitrogenated  volatile 
oils\  but  for  pharmaceutical  use,  the  acid  is  prepared  artificially,  and 
the  U.  S.  Pharmacopceia  gives  two  processes,  the  starting-point  for 
each  being  the  decomposition  of  ferrocyanuret  of  potassium  by  sul- 
phuric acid. 

Potassii  ferrocyanuretum^  U.  S,,  yellow  prussiate  of  potassa^  is  only 
made  on  a  large  scale  from  animal  matter  free  of  bones.  They  are 
either  first  subjected  to  dry  distillation  in  order  to  gain  part  of  the 
nitrogen  as  ammonia,  and  the  remaining  charcoal,  which  is  highly 
charged  with  nitrogen,  is  fused  together  with  small  fragments  of  iron 
and  potash;  or  the  first  part  of  the  process  being  omitted,  the  animal 
matter  is  at  once  subjected  to  a  red  heat  in  conjunction  with  potash 
and  iron.  After  long-continued  heating  and  stirring,  a  combination 
has  been  effected,  the  fused  mass  now  containing  cyanide  of  potassium, 
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which,  when  dissolved  in  water,  combines  with  finely-divided  iron, 
and  crystallizes  into  large  yellow  tabular  prisms,  which  have  a 
sweetish  bitter  taste,  are  soluble  in  four  parts  of  cold  water,  and  inso- 
luble in  alcohol. 

They  are  composed  of  two  equivalents  of  cyanide  of  potassium,  one  of 
cyanide  of  iron,  and  three  of  water  =2KCy-f  FeCy+3H0.  The  water  of 
crystallization  is  given  off  in  a  dry,  warm  atmosphere,  and  the  crystals  be- 
come white  and  pulverulent.  This  salt  has  an  extensive  use  in  the  arts,  and 
is  employed  for  the  preparation  of  ferrocyanuret  of  iron,  hydrocyanic  acid, 
and  all  its  compounds. 

This  salt  is  little  used  in  medicine ;  it  is  not  poisonous,  but  in  very  large 
doses  is  apt  to  produce  vertigo,  coldness,  and  fainting  ;  it  has  been  recom- 
mended as  an  alterative,  antiphlogistic,  and  tonic  astringent  in  the  dose  of 
from  ten  to  twenty  grains  internally,  and  externally,  in  an  eye-salve,  com- 
posed of  from  five  to  twenty  grains  to  one  drachm  of  cocoa-butter. 

The  commercial  salt,  though  not  chemically  pure,  is  sufficiently  pure,  if 
it  is  well  crystallized  and  dissolves  in  two  parts  of  boiling  water. 

Argenti  Oyanurelunij  U.S.;  Cyanide  of  Silver. — According  to  the 
Pharmacopma^  the  hydrocyanic  acid,  produced  from  two  ounces  of 
ferrocyanuret  of  potassium,  is  conducted  into  a  solution  of  two  ounces 
of  nitrate  of  silver. 

The  cyanide  of  silver  is  precipitated  as  a  white,  tasteless,  inodorous  pow- 
dtr,  which  is  darkened  by  the  light,  is  insoluble  in  diluted  nitric  acid,  but 
decomposed  by  it  at  a  boiling  temperature.  It  is  soluble  in  ammonia,  and 
in  cyanide  of  potassium,  and  consists  of  one  equiv.  of  cyanogen,  and  one  of 
silver  =AgCy.  It  is  little  used,  sometimes  externally  in  ointments  as  an 
antisyphilitic. 

Acidum  Hydrocyanicum  Diluium^  U.  S. — From  the  above  two  pre- 
parations, the  Pharmacopceia  gives  two  distinct  processes,  the  first  of 
which  is  intended  for  making  hydrocyanic  acid  in  larger  quantities, 
while  the  second  process  is  given  for  its  extemporaneous  preparation, 
and  is  particularly  applicable  for  the  use  of  the  physician. 

First  Process, — Take  of  ferrocyanuret  of  potassium  5ij,  sulphuric 
acid  3\ss,  distilled  water  q.  s.  Mix  the  acid  with  distilled  water  fsiv, 
and  pour  the  mixture  when  cool  into  a  glass  retort.  To  this  add  the 
ferrocyanuret  of  potassium,  previously  dissolved  in  distilled  water, 
fjx.  Pour  of  the  distilled  water  flviij  into  a  cooled  receiver;  and, 
having  attached  this  to  the  retort,  distil  by  means  of  a  sand  bath,  with 
a  moderate  heat,  f3vj.  Lastly,  add  to  the  product,  distilled  water  fSv, 
or  q.  8.  to  render  the  diluted  hydrocyanic  acid  of  such  strength  that 
12.7  grains  of  nitrate  of  silver  dissolved  in  distilled  water  may  be 
accurately  saturated  by  100  grains  of  the  acid,  and  give  10  grains  of 
the  cyanuret  of  silver,  which,  corresponding  with  20  per  cent,  of  its 
own  weight  of  anhydrous  hydrocyanic  acid,  indicates  2  grains,  or  2 
per  cent,  of  it  in  100  grains  of  the  officinal  acid. 

The  difficulties  in  this  process  are  twofold:  1st.  It  is  difficult  to 
conduct  the  distillation  in  an  ordinary  uncovered  retort  on  account  of 
the  excessive  bumping  occasioned  by  the  escape  of  the  acid  vapor 
through  the  mixed  liquid  and  precipitate;  and  2d.  It  is  exceedingly 
troublesome  to  adjust  the  strength  of  the  distillate  to  the  officinal 
24 
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standard.  The  first  of  these  difficulties  may  be  overcome,  but  the 
precision  necessary  to  be  observed  in  regard  to  the  strength  of  so 
powerful  a  medicine  as  this,  and  the  impossibility  of  regulating  by 
the  proportions  employed  the  amount  of  the  acid  generated  and 
absorbed  by  the  water  in  the  receiver,  make  it  necessary  to  determine 
its  strength  by  experiment  at  each  operation.  This  may  be  accom- 
plished by  testing,  say  100  grains  of  the  acid  distillate  with  nitrate  of 
silver  before  diluting  it,  carefully  washing  the  resulting  cyanide  of 
silver,  drying  and  weighing  it,  then  calculating  the  degree  of  dilution 
required  by  the  weight  of  this  precipitate.  If  of  proper  strength,  this 
would  be  10  grains,  as  above,  but  in  this  experiment  of  course  a 
larger  yield  would  be  obtained.  The  equation  would  then  be  as  fol- 
lows :  As  the  known  weight  of  the  precipitate  from  acid  of  standard 
strength,  is  to  the  weight  of  cyanide  obtained  from  the  distillate,  so  is 
the  quantity  of  the  acid  weighed  to  the  quantity  to  be  obtained  by 
dilution.  Suppose  the  precipitate  to  have  weighed  11.5  grains — then 
10  :  11.5  :  :  100  :  115;  or  to  every  100  grains  of  the  distillate  15 
grains  of  water  must  be  added  to  make  the  officinal  diluted  hydro- 
cyanic acid. 

The  plan  that  I  would  recommend  to  the  inexperienced  is  to  satu- 
rate the  acid  which  comes  over  by  the  officinal  process  without  special 
reference  to  the  quantity  of  water  in  the  receiver,  with  nitrate  of  silver, 
as  stated  above,  to  form  the  officinal  cyanide  of  silver,  and  further 
proceed,  after  carefully  washing  and  drying  the  product,  by  the  second 
process  of  the  Pharmacopceia, 

Second  Process. — 

Take  of  Cyanuret  of  silver     .        .    Fifty  grains  and  a  half. 
Muriatic  acid    .        ,        .    Forty-one  graina 
Distilled  water  .        .     One  fluidounce. 

Mix  the  muriatic  acid  with  the  distilled  water,  add  the  cyanuret  of 
silver,  and  shake  the  whole  in  a  well-stoppered  vial ;  when  the  inso- 
luble matter  has  subsided,  pour  oflF  the  clear  liquid  and  keep  it  for 
use.  Diluted  hydrocyanic  acid  should  be  kept  in  closely-stoppered 
vials  excluded  from  the  light.  In  preparing  this  medicine,  a  slight 
excess  of  muriatic  acid  is  not  objectionable,  giving  it  greater  stability, 
and  as  the  commercial  acid  is  nearly  always  weaker  than  that  of  the 
Pharmacopoeia^  it  should  be  added  as  long  as  any  precipitate  is  pro- 
duced. It  is  usually  put  up  in  fij  ground-stoppered  vials,  the  im- 
ported kind  called  Saxony  is  the  best ;  each  vial  being  inclosed  in  a 
tin  can.  The  only  apparent  objection  to  this  process  is  its  expensive- 
ness ;  this  is,  however,  less  than  would  at  first  appear.  The  reaction 
between  muriatic  acid  and  the  cyanide  results  in  the  production  of 
hydrocyanic  acid  and  chloride  of  silver,  thus — AgCy+HCl=sH,Cy  + 
AgCl.  Now,  the  chloride  of  silver  is  convertible  into  pure  metallic 
silver  by  the  introduction  into  it  while  in  the  condition  of  a  moist 
powder,  of  a  stripK)f  zinc,  which  abstracts  the  chlorine,  the  chloride  of 
zinc  becoming  aissolved,  and  the  pure  silver  remaining  as  a  gray- 
colored  spongy  mass  or  powder,  which,  on  being  washed  and  treated 
with  nitric  acid,  yields  the  soluble  nitrate  ready  for  any  further  use. 
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The  country  practitioner,  who  wishes  to  be  prepared  for  every 
emergency  in  his  practice,  may,  with  advantage,  supply  himself  with 
a  suitable  fjj  vial,  containing  50J  grains  cyanide  of  silver,  to  which 
the  mixed  muriatic  acid  and  water  may  be  added  when  the  occasion 
arises. 

The  dilated  acid  prepared  as  above  is  a  colorless  liquid,  frequently 
haying,  from  the  presence  of  iron,  a  slight  blue  tint,  of  a  peculiar  odor 
and  taste;  it  is  entirely  volatilized  by  heat.  It  contains  two  per  cent. 
of  anhydrous  acid  (HCy).  Its  use  in  medicine  has  been  very  much 
avoided  by  practitioners,  on  account  of  the  violent  poisonous  cha- 
racter of  the  anhydrous  or  concentrated  acid ;  but  in  the  diluted  form, 
in  which  it  is  officinal,  it  is  no  more  dangerous  than  many  other  reme- 
dies constantly  prescribed,  and,  notwithstanding  the  alleged  variable 
strength  of  the  commercial  article,  I  believe  it  will  be  found  as  nearly 
uniform  as  most  other  pharmaceutical  preparations. 

As  a  sedative  and  antispasmodic,  it  is  a  favorite  with  some  practi- 
tioners, who  employ  it  simply  mixed  with  mucilage,  or  with  the 
galenical  preparations  of  digitalis,  valerian,  &c.  It  should  not  be 
prescribed  with  strong  alkaline,  ferruginous,  or  other  metallic  salts. 

In  this  country,  no  stronger  hydrocyanic  acid  is  used  than  the  officinal ; 
in  other  countries,  however,  its  strength  varies  materially.  The  acid  of  the 
London,  Dublin,  and  Prussian  Pharmacopaias  is  of  about  the  same  strength  as 
our  own,  that  oif  the  Edinburgh  Pharmacopceia  contains  about  3 J  per  cent., 
Scheele's  acid  5  per  cent.,  and  some  European  pharmacopoeias  even  a  much 
larger  proportion  of  anhydrous  acid.  The  dose  of  our  officinal  acid  being 
niij  to  ni^v,  is  so  small  that  there  is  no  necessity  for  employing  a  stronger 
add  in  formulas,  which  wonid  be  liable  to  lead  to  dangerous  mistakes ; 
besides,  it  must  be  remarked  that  strong  acids  are  very  prone  to  spontaneous 
decomposition,  while  that  of  the  officinal  strength,  if  not  exposed  to  the  light, 
or  to  a  continued  high  temperature,  keeps  well  for  a  considerable  time.  Of 
course  the  vials  are  to  be  well-stoppered  oa  account  of  the  volatility  of  the  acid. 

Potassu  Cyanureium^  U.  S. ;  Cyanide  of  Potassium, — This  salt  may 
be  mentioned  in  this  place,  as  having  all  the  medicinal  properties  of 
hydrocyanic  acid ;  it  is  given  as  a  substitute  for  it.  It  is  prepared 
by  fusing  ferrocyanuret  of  potassium  with  carbonate  of  potassa  until 
efervescence  ceases,  when  the  clear  liquid  is  poured  off  the  preci- 
pitated oxide  of  iron,  and,  immediately  after  cooling,  put  into  well- 
stoppered  bottles.  It  is  then  in  white  fused  masses  of  a  powerful 
caustic  taste,  and  a  composition  which  is  expressed  by  the  formula  KCy, 
though  it  is  usually  contaminated  by  carbonate  and  cyanate  of  potassa. 

The  pure  cyanide  is  equal  to  f  of  its  weight  of  hydrocyanic  acid,  the 
officinal  to  somewhat  less.  The  dose  is  ^V  g^^i^i  which,  with  proper  care, 
may  be  gradually  increased  to  ^  grain ;  it  is  given  dissolved  in  alcohol  or 
water. 

It  18  a  useful  chemical  agent  for  removing  the  stains  of  nitrate  of  silver  and 
durable  ink,  and  its  utility  as  a  solvent  for  metallic  oxides  is  well  known  in 
electro-metallurgy  and  photography.  ^ 

SaUeylotis  or  Spirous  Acid, — It  is  artificially  obtained  by  oxidation  of 
salicin  or  populin  and  by  fermentation  of  helicin.  3  parts  salicin  are  mixed 
with  8  parts  bichromate  of  potassa,  and  24  parts  water;  to  this  4i  parts  sul* 
phoric  acid  in  12  parts  water  are  added,  and  after  the  reaction  has  ceased, 
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heat  is  applied,  and  distilled  as  long  as  with  the  water  an  oilj  liquid  comes 
over,  which  is  taken  up  by  ether  and  left  after  its  e?aporation. 

It  is  an  oily  liquid,  colorless  or  reddish,  of  an  agreeable  aromatic  odor  and 
burning  taste;  specific  gravity  1.17;  it  freezes  at  5^  F.,  and  boils  at  340^ F. 

The  salicylites,  when  kept  moist,  are  decomposed,  acquiring  a  rose  odor ; 
this  reaction  has  been  proposed  for  the  formation  of  an  artificial  rose-water. 

If  salicylous  acid  is  heated  with  potassa,  it  is  converted  into  talieylic  or 
spiric  acid,  ^HO^C^Jlfi^t  which  is  of  importance  as  the  acid  contained  in 
the  following. 

MethyUsalicylic  acid,  or  oil  of  wintergreen,  'KO,C^TLfifC^'H,fi^= 
CjgllgOg,  is  the  oil  obtained  by  distillation  with  water  from  gaultberia  pro- 
cumbens.  It  is  a  colorless  or  reddish-yellow  oil,  of  a  well-known  character- 
istic odor.  By  distillation  with  an  excess  of  baryta  it  is  converted  into 
carbolate  of  oxide  of  methyle,  while  by  the  dry  distillation  of  an  alkaline  or 
earthy  salicylate,  a  carbonate  and  carbolic  acid  is  formed,  Ci4H0Ogs2GO, 
-f  CiaHgOa  (carbolic  acid). 

CaryophyUic  or  Eugenic  Add. — If  oil  of  cloves  is  treated  with  solution 
of  potassa  or  soda,  and  the  light  carbohydrogen  distilled  off,  the  acid  may  be 
easily  separated  by  a  mineral  acid. 

It  is  a  colorless  oil,  of  1.079  specific  gravity,  the  odor  and  taste  of  cloves; 
it  reslnifies  in  contact  with  the  air.  The  caryophyllates  of  alkalies  and  alka- 
line earths  are  crystallizable ;  metallic  salts  are  either  precipitated  or  colored 
blue,  violet,  or  green. 

(b)  Products  of  Oxidation  hy  the  Atmosphere. 

Valerianic  acid,  HOjCioHgO,.    From  valerol  in  oil  of  valerian  and  valerian  root. 
Benzoic         *^    HO,C,4H503.    In  old  oil  of  bitter  almonds,  benzoin,  from  cinnamic  acid 

b7  NO,. 
Cinnamic      "    H0,Gj,K,03.    In  old  oil  of  cinnamon,  storax.  Tola,  Pern  balsam,  &c. 

Valerianic  Acid. 

This  important  acid  which  is  developed  spontaneously  by  the  oxi- 
dation of  valerol,  one  of  the  ingredients  of  oil  of  valerian,  is  also  met 
with  in  the  root  of  angelica  archangelica,  in  the  inner  bark  of  sam- 
bucus  niger,  in  assafoetida,  &c.,  and  is  artificially  obtained  by  the  oxi- 
dation of  protein  compounds,  some  fatty  acids,  but  particularly  of 
amylic  alcohol  or  fusel  oil.  Of  the  various  processes  recommended, 
the  following  by  Wittstein  is  one  of  the  most  satisfactory.  To  10  lbs. 
bicarbonate  of  potassa,  and  10  quarts  of  water,  is  gradually  added  a 
mixture  of  10  lbs.  of  sulphuric  acid,  and  2  lbs.  of  rectified  fusel  oil ; 
of  this  mixture  8  quarts  are  distilled,  the  residue  is  mixed  with  6  lbs. 
sulphuric  acid,  and  again  distilled.  The  mixed  distillates  are  saturated 
with  carbonate  of  soda,  the  separating  oil  is  removed,  the  remaining 
solution  boiled  to  drive  off  all  oil,  and  then  decomposed  by  sulphuric 
or  phosphoric  acid ;  the  distillate  requires  to  be  once  more  rectified, 
and  furnishes  then,  if  the  operation  has  been  properly  conducted,  1  lb. 
of  concentrated  valerianic  acid. 

It  is  a  colorless  liquid,  of  a  disagreeable  odor  of  valerian,  and  old  cheese, 
and  a  similar  acid  taste ;  its  sp.  gr.  is  .937,  its  boiling  point  347°  F. ;  it  is  in- 
flammable, dissolves  in  30  parts  cold  water,  and  in  all  proportions  of  alcohol 
and  ether ;  it  dissolves  camphor  and  some  resins. 

The  salts  have  an  unctuous  touch,  and  are  inodorous  when  perfectly  dry, 
but  mostly  have  the  odor  of  the  acid ;  they  revolve  when  thrown  upon  the 
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wmter  io  a  crystallized  state,  like  the  batyrates.     Most  of  them  are  solable  in 
water  or  alcohol,  or  in  both  liqaids. 

The  following  salts  have  been  nsed  medicinally :  the  valerianate  of  am- 
monis,  zinc,  iron,  bismuth,  morphia,  qninia  an4  atropia. 

Acidum  Benzoicum,  U.  S. 

This,  with  oinnamic  acid  is  considered  characteristic  of  the  class  of 
medicines  called  balsams.  The  two  acids  are  closely  allied  in  their 
chemical  nature,  as  has  been  already  shown ;  they  are  also  related  to 
salicylic  and  allied  acids. 

For  medicinal  use  it  is  readily  obtained  from  benzoin  by  sublima- 
tion. For  this  experiment,  which  is  an  interesting  one  to  the  pharma- 
ceutical student,  the  following  simple  directions  ar^  to  be  observed. 
Select  an  iron  or  tinned  iron  pan  or  cup — a  common  pint  cup,  without 
a  handle,  will  answer — and,  having  covered  the  bottom  with  some 
powdered  benzoin  mixed  with  sand,  stretch  over  the  top  of  it  a  piece 
of  porous  paper,  which  may  be  secured  at  the  edge  by  a  string,  but 
preferably  by  glue  or  some  firm  paste.  Now  fold  a  tall  conical  or 
straight-sided  cap  of  the  diameter  of  the  pan,  and  tie  it,  or  cement  it 
securely  round  the  upper  edge,  and  set  the  whole  in  a  sand  bath,  or 
over  a  slow  and  well-regulated  source  of  heat,  leaving  it  for  several 
hours.  On  removing  the  cap,  it  will  be  found  to  contain  brilliant 
white  feathery  crystals  of  benzoic  acid.  The  residue  in  the  cup,  by 
being  again  powdered,  mixed  with  sand,  and  heated,  will  yield  another, 
though  a  less  abundant  and  less  beautiful  crop  of  crystals.  As  thus 
obtained,  benzoic  acid  has  a  faint  and  agreeable  balsamic  odor,  with 
very  little  taste,  being  nearly  insoluble. 

The  process  of  Scheele  consists  in  boiling  the  balsam  with  hydrate 
of  lime,  and  treating  the  benzoate  of  lime  thus  formed  with  muriatic 
acid.  Thus  procured,  benzoic  acid  has  but  little  odor,  and  is  ill  adapted 
to  the  uses  to  which  it  is  usually  applied  in  medicine  and  pharmacy. 
Sometimes  the  process  of  sublimation  is  resorted  to  at  first,  and  from 
the  residue  the  remaining  acid  is  extracted  by  Scheele's  process,  after 
which  the  whole  is  mixea. 

4rhe  virtues  of  the  acid  are,  partly  at  least,  dependent  on  the  odorous  prin- 
ciple with  which  it  is  associated.  Its  salts  have  no  smell  if  prepared  from 
the  chemically  pure  acid,  but  they  retain  some  of  the  odor  of  the  officinal 
add  if  prepared  from  it.  Of  the  salts  only  the  benzoates  of  ammonia  and 
of  soda  have  been  occasionally  employed. 

Benzoic  acid  if  distilled  with  caustic  potassa  in  excess,  is  converted  into 
carbonic  acid  and  benzol,  C„Hg04=2COa-f  C,jHg;  in  the  animal  organism  it 
is  changed  into  hippuric  acid,  from  which  it  may  be  reproduced  on  boiling 
with  muriatic  acid ;  hippuric  acid  occurs  naturally  in  the  urine  of  herbivo- 
rous animals,  and  from  this  source  the  German  article,  occasionally  met  with 
in  our  commerce,  is  derived ;  it  has  a  peculiar  urinous  odor,  and  quite  a 
different  appearance  from  the  sublimed  article,  having  been  crystallized  from 
an  aqueous  solution. 

Detection  of  Impurities. — All  fixed  impurities  are  left  behind  on  volatilizing 
some  of  the  acid ;  hippuric  acid  is  detected  by  its  odor,  by  leaving  charcoal  on 
heating,  and  by  evolving  ammonia  on  heating  it  with  lime ;  cinnamic  acid 
imparts  the  odor  of  bitter  almonds  to  the  distillate,  with  bichromate  of 
potassa  and  sulphuric  acids. 
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Cinnamic  Acid — To  prepare  this  acid,  liqaid  storax  is  first  distilled  with 
water,  to  obtain  styrol,  afterwards  treated  with  carbonate  of  soda  (residue  is 
styracin) ;  the  solution  is  evaporated,  decomposed  by  muriatic  acid,  the  cin- 
iiainic  acid  after  washing,  distilled  and  the  last  impure  portions  are  treated 
again  with  soda.  In  a  similar  way  it  is  obtained  fVom  Tolu  balsam  (here  the 
residue  is  Tolu  ol.)-  Colorless  prismatic  and  scaly  crystals,  melting  at  264^.  F., 
boiling  and  distilling  at  655^  F. ;  little  soluble  in  cold  water  (less  than  ben- 
zoic acid),  easily  soluble  in  alcohol.  With  excess  of  baryta  or  lime  it  is 
converted  into  carbonic  acid  and  cinnamen  (C^HJ ;  with  bichromate  of 
potassa  and  sulphuric  acid  into  oil  of  bitter  almonds  (principal  distinction 
from  benzoic  acid),  and  by  distillation  with  hypochlorite  of  soda  into  a  chlo- 
rinated volatile  oil  of  agreeable  odor.  When  fused  with  hydrate  of  potassa 
it  is  decomposed  into  acetic  and  benzoic  acids. 

(c)  Acids  vhtainahle  hy  artijicial  oxidation  of  Volatile  Oils. 

Anisic  acid,      HO,C,0H^O,.     From  oil  of  anise  and  fennel  by  oxidation. 
PelargonioacidjHOfCigHi^Oj.     From  oil  of  rae  by  dilated  NO^,  and  in  oil  of  geraniiim. 
Ratiuic         **     H0,Cg^H,g03.     From  oil  of  rue  by  NO^,  and  in  varioas  animal  fiats. 
Angelicio     "     IIOjCjoH^Og.     From  oil  of  chamomile  by  KO.     (See  Third  Group,) 

Anisic  Acid, — To  prepare  it,  6  parts  of  bichromate  of  potassa  are  dissolved 
in  9  parts  water,  and  heated  with  7  parts  concentrated  sulphuric  acid  and  1 
part  oil  of  anise,  diluting  with  cold  water  and  recry stall izing  from  alfthol ; 
the  yield  is  half  a  part. 

Large  colorless  prisms,  nearly  tasteless,  nearly  insoluble  in  cold  water,  easily 
in  boiling  water,  in  alcohol,  and  ether.  Melts  at  347^  F.,  sublimes  at  higher 
temperature  in  white  needles;  distilled  over  baryta,  is  decomposed  into  car- 
bonic acid  and  anisol,  CigIIj,0a=2C0a+C,^Hg0a.    Its  salts  are  crystallizable. 

Pelargonic  acid  is  contained  in  oil  of  rose  geranium  as  distilled  from  the 
leaves  of  pelargonium  roseum. 

The  pure  acid  is  a  colorless  oil,  of  a  peculiar  odor ;  crystallizes  in  cold 
weather  and  boils  at  500^ ;  its  compound  with  ether  is  interesting  for  its 
agreeable  odor  of  quinces.     (See  Pelargonic  Ether,) 

JRutinic  or  caprinic  acid  is  contained  in  the  butter  of  cows  and  goats,  bnt 
only  with  difficulty  separated  from  the  other  fatty  acids.  Cod-liver  oil,  cocoa- 
nut  oil,  and  the  fusel  oil  of  alcohol  prepared  from  beetroot- molasses  likewise 
contain  it.  From  the  latter  it  is  separated  by  first  washing  it  with  carbonate 
of  soda,  saponifying  it  with  potassa,  decomposing  with  tartaric  acid,  and 
crystallizing  from  alcohol. 

It  appears  in  white  crystalline  masses,  of  a  peculiar  '^buck's"  odor,  easily 
soluble  in  alcohol  and  ether. 

(d)  Acids  obtained  from  Empyreumatic  Oils, 

riienylic  acid,  HOjCijH^O.    In  coal  tar  ;  from  salicylic  and  kinic  acids,  and  some  resins. 
Carbazotic  "    HO,C,2H2(NO^)30g.     By  NO5  from  salicin  and  its  derivatives,  from  oou- 

marin,  phloridzic  and  phenylio  acids,  silk,  indigo,  &c. 

Carbolic  or  Phenylic  Acid,  Spirol,  Salicon, — It  occurs  in  castor,  and  the 
urine  of  many  domestic  animals. 

Coal  tar  is  distilled,  the  product  between  300°  and  400^  is  saturated  with 
strong  solution  of  potassa,  the  oil  is  removed,  the  salt  decomposed  by  muriatic 
acid ;  the  carbolic  acid  washed  with  water,  dried  with  chloride  of  calciam, 
rectified,  cooled  to  about  12°  F.,  the  liquid  decanted,  and  the  crystals  quickly 
dried.  Long  colorless  needles,  melting  at  95°,  boiling  at  369°  F.,  but  with 
little  water  liquid ;  not  very  soluble  in  water,  in  all  proportions  in  alcohol 
and  ether,  soluble  in  concentrated  acetic  acid.  By  nitric  acid  it  is  converted 
into  picric  acid ;  it  crystallizes  with  solid  potassa,  and  distilled  with  it  is  not 
decomposed.     The  test  recommended  for  it  on  page  286  is  unreliable,  as 
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many  resinoas  woods,  by  moisteniDg  with  mariatic  acid,  and  subsequent 
exposure  to  light,  acquire  a  blue,  violet,  or  green  color  (R.  Wagner). 

As  before  stated,  carbolic  acid  is  generally  sold  for  creosote ^  which,  it 
appears,  is  a  name  applied  by  chemists  to  various  empyreumatic  liquids  ;  the 
following  is  given  as  the  principal  differences  of  wood  creasote  from  phenylic 
acid:  it  remains  liquid  at  17°  F.,  boils  at  397°  F.,  remains  colorless  if  pure. 
Strong  ammonia  dissolves  it  in  the  cold;  with  solid  potassa  it  forms  a 'liquid 
conaponnd,  and  probably  some  crystalline  scales ;  if  distilled  with  it  it  is 
decomposed,  and  an  aromatic  oil  is  obtained;  its  formula  has  been  given  as 
C^H^O^  (Vblckel),  C^H„0^  (Gorup),  C,,H,Oa  (Williams). 

Picric  Acidf  Carhazotic  Acid,  Weherh  Bitters, — The  cheapest  method  of 
preparing  it  is  from  coal  tar,  but  from  indigo  it  is  better  obtained  in  a  pure 
state. — 1  part  indigo  is  boiled  with  10  to  12  parts  of  nitric  acid,  specific  gra- 
vity 1.43,  gradually  added  until  nitrous  acid  ceases  to  be  evolved ;  the  picric 
acid  crystallizes  on  cooling,  and  is  purified  by  combining  with  an  alkaloid, 
and  precipitating  by  nitric  acid. 

Yellow  scales  or  octahedrons,  soluble  in  86  parts  water  of  60°,  easily  solu- 
ble in  alcohol  and  ether,  explosive  when  suddenly  heated  ;  it  colors  the  skin 
yellow,  is  very  bitter,  and  is  a  dye  for  silk  and  wool,  but  not  for  cotton.  Its 
salts  are  yellow,  crystallizable,  very  bitter,  soluble,  and  explosive  by  heating. 
It  hifi  been  occasionally  used  in  medicine,  and  is  said  to  be  employed  in 
Fratfce  in  making  beer,  in  place  of  hops. 

Sixth  Group. — Astringent  and  Allied  Acids, 

These  acids  are  widely  difTused  throughout  the  vegetable  kingdom, 
and  have  many  properties  in  common.  They  are  all  with  two  excep- 
tions uncrystallizable,  inodorous,  of  an  astringent  taste,  and  soluble  in 
water  and  alcohol.  The  solutions  are  precipitated  by  gelatin  and 
albumen,  most  metallic  oxides  and  the  vegetable  alkaloids;  iron 
salts  are  generally  rendered  dark  green,  blue,  or  black.  They  are 
weak  acids,  and  if  kept  in  a  moist  state,  are  rapidly  changed  in  con- 
tact with  the  air;  their  salts  are  quickly  darkened  while  in  solution, 
or,  if  insoluble,  while  being  washed  upon  a  filter.  Owing  to  this 
property,  their  composition  and  the  nature  of  their  changes  are,  in 
many  cases,  still  a  matter  of  controversy.  The  following  syllabus 
contains  not  only  the  astringent  acids,  properly  so  called,  but  also 
some  allied  acids  and  some  of  their  derivatives: — 

Gallotannic  acid,  €^112203^.  )  In  galls  from  qaercas  iufectoria,  Chinese  galls  from  dis- 

Acidum  tannicum,  c/.  5.  P,  )      tylium  racemosum. 

Qallic  acid,         SHOjCi^UjO^.     In  uva  urei,  {<amach,  &c.,  the  seed  of  mangoes  (mangi- 

fera  Indica)  contain  7  per  cent. 
Pjrogallic  acid,  ^Ofiyfifi^,     B7  destructive  distillation  of  the  former. 
Qaercotannio    "  ?  In  oak-bark,  black  tea,  &c. 

Catechutannic  "         ?  In  catechn,  probably  by  oxidation  of  catechnio  acid. 

Catechaic    acid,C,.H^0.r4-3  aq.     In  catechu. 

Coffeotannic  *'    Cj^Hi^O,^.     In  coffee,  cahinca  root,  the  leaves  of  ilex  Paraguayensis. 
Viridinic        "     Ci!*^^u^i6«     In  coffee,  pnxluct  of  oxidation  of  the  tannin. 
Boheatannic  '^     ^>1I  16^20'     ^^  small  quantity  in  tea,  besides  gallotanuio  acid. 
Moritannio     ''    Cggllj^O,,-^-^  ftq*     Crystallizable;  in  fustic,  wood  of  morns  tinotoria 

(fustic) 
Morio  "     C36HHO,g-{-2aq.     In  fustic  ;  is  the  yellow  dye  stuff. 

Kinotannic     ^'  ?  In  kino. 

Caphaelic       "     HO,C,,ngOg.     In  the  root  of  ipecacuanha. 
Cistotannio    **     ^lo^^z^ie*     ^^^  ^^^^  coloring  matter  of  leaves  in  fall. 
Xmnthotannic  "   C^^lIjj^O^.     The  yellow  coloring  matter  of  autumnal  leaves. 
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Fig.  191. 


Acidum  tannicum^  U.  S. 

Oallotannic  add  is  conveniently  prepared  by  treating  powdered 
galls  in  a  narrow  covered  displacer,  with  bydrated  or  washed  ether. 
The  ethereal  tincture  which  passes  separates,  upon  standing,  into  two 
layers;  the  lower  one  is  aqaeous,  thick,  and  of  a  light  buff  or  straw 
color ;  it  contains  the  tannic  acid,  which,  by  the  action  of  the  small 
portion  of  water  in  the  washed  ether,  has  been  dissolved  out  from  the 
galls.  The  upper  layer  or  stratum  of  liquid  is  limpid  and  specifically 
much  lighter  than  the  other. ;  it  has  a  greenish  eolor,  ana  contains 
very  little  tannin,  but  a  small  amount  of  coloring  matter  from  the 
galls.  To  obtain  the  dry  product,  the  light  layer  is  poured  oft'  and 
purified  by  distillation,  and  combined  with  water  for  another  opera- 
tion, while  the  thick  heavier  layer  is  evaporated  in  a  capsule  by  a 
carefully  regulated  heat  till  dry.  If  a  white  and  very  porous  product 
is  desired,  the  capsule  should  be  inverted  towards  the  end  of  the 
evaporation,  so  as  to  expose  the  thick  syrupy  liquid  to  the  radiated 
heat.  It  is  swelled  up  and  whitened  as  the  liquid  is  disengaged. 
The  whole  of  the  liquid  which  comes  through  may  be  evaponted 

without  the  precaution  of  pouring  off  the  top 
layer,  but  the  tannin  is  then  apt  to  have  a  green- 
ish tinge.  In  large  manufacturing  establishments, 
apparatus  is,  of  course,  constructed  for  saving  all 
the  ether  for  future  use.  Fig.  191  represents  a 
suitable  apparatus  for  small  operations.  A  is  an 
adapter,  such  as  is  used  for  coupling  retorts  and 
receivers;  jS  is  a  wide-mouth  receiving  bottle; 
6^  is  a  glass  tube  passed  through  the  cork,  and 
drawn  out  to  a  capillary  orifice  for  the  escape  of 
air  as  the  liquid  drops  in.  The  adapter  is  de- 
signed to  be  stopped  at  bottom  with  a  cork 
notched,  as  shown  in  Fig.  E ;  and,  as  the  lower 
orifice  would  be  too  small  to  allow  a  free  passage 
of  the  liquid  if  the  powder  were  tightly  com- 
pacted into  it,  a  portion  of  sand,  either  alone  or 
mixed  with  powdered  galls,  is  filled  in  to  the 
lower  part.  Fig.  F  represents  the  broken  beak 
of  a  retort  cut  round  at  its  broken  end,  and 
adapted  to  a  similar  use.  I  have  usually  em- 
ployed for  this  purpose,  in  teaching  the  student 
the  process  on  a  small  scale,  a  Farina  Cologne 
bottle  cracked  off  evenly  near  the  bottom,  thus 
forming  a  still  better  shaped  tube  for  the  purpose. 
To  prevent  undue  evaporation  of  ether,  a  stout, 
though  loosely-fitting  cork^  may  be  introduced 
into  the  upper  end,  or  it  may  be  covered  with  a 
piece  of  bladder  perforated  with  a  few  pin-holes. 
T^.   ,        c       y.'         The  yield  of  tannic  acid  by  this  process  is  from 

Dij»placers  for  making        ^^      '^    ,^  /.i  n  i  i 

taoDio  acid.  SO  to  t)0  pcr  ccut.  of  the  galls  employed. 
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Mohr,  Sandrock,  and  others  assert  the  sjrupy  liqnid  to  be  a  concentrated 
solntion  of  tannin  in  ether,  which  ia  not  miscihie  with  ether,  except  bj  the 
interrention  of  a  little  alcohol ;  they  therefore  reject  the  employment  of 
■qneoDS  ether,  which  has  a  tendency  to  swell  np  tlie  pondered  galls,  and 
retard  percolation,  and  recommend  a  mixture  of  90  per  cent  alcohol  and 
ether  (one  to  twenty  parts,  Oaibourt). 

Tannin  ie  soluble  in  fixed  and  volatile  oils ;  it  readily  dissolTes  in  water, 
glycerin,  alcohol,  and  absolnte  ether.  The  concentrated  ethereal  solntion 
contains  46.5  to  56.2  per  cent,  of  tannic  acid  (Mohr),  and  is  insolnbte  in 
ether.  Could  this  be  a  chemical  compoand  between  oxide  of  ethyle  and  tan- 
lie  acid  f  18  equivalents  of  the  former  =481  to  1  eqaivalent  of  the  latter 
^618,  require  exactly  56.2  percent,  of  tannin  and  43.8  per  cent,  of  ether. 

Acidum  Oallicum,  U.  S. 
Qallic  acid  is  made  by  siibjecting  a  portioa  of  powdered  galls  to 
loDg-contiDued  action  of  air  and  moisture.  This  may  be  accomplished 
in  BD  evaporating  capsule  loosely  covered  with  paper.  The  powder 
ia  first  made  into  a  paste  with  water,  and  water  repeatedly  added  to 
this  aa  it  dries,  until  after  the  lapso  of  thirty  days  {tl.S.  P.),  wbeo  the 
wbo)e  of  the  tannic  has  passed  spontaneously  into  gallic  acid.  In 
extracting  this  from  the  moist  mass,  advantage  is  taken  of  the  solu- 
Ulity  of  gallic  acid  in  hot  water,  and  its  ready  precipitation  on  cool- 
ing; all  that  is  necessary  is  to  press  out  from  the  pasty  mass  its 
wmter,  and,  rejecting  this,  to  digest  the  remaining  paste  in  hot  water, 
and  filter  the  solution  while  hot  through  animal  charcoal  to  decolorize 
it,  and  a  nearly  white  crystalline  powder  of  gallic  acid  ia  obtained. 


ng.  192. 


Fig.  193. 
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Fig.  180  represents  the  use  of  the  evaporating  dish  for  the  hot  solu- 
tion, and  Fig.  181  the  arrangement  usually  adopted  for  filtering  the 
solntion  while  hot.  Care  must  be  taken  in  these  processes  not  to 
employ  vessels  of  tinned  iron,  which,  by  the  exposure  of  a  small  sur- 
&oe  of  iron,  may  blacken  the  whole  product. 

The  amount  of  gallic  acid  obtained  from  galls  is  about  20  per  cent.  ;  the 
ferment  inducing  the  change  of  tannic  into  gallic  acid,  is  identical  with 
pectase ',  cmulsin,  yeast,  albumen,  and  Icgamin  are  without  action,  on  the 
contrary  they  retard  the  influence  of  pectase.  Tannin,  according  to  Strecker, 
is  decomposed  into  3  equivalents  of  gallic  acid  and  1  of  grape  sugar: 
C^H„0„+ 8  HO =3C„H,0,„-(- CuU„0„. 
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The  same  decomposition  of  tannic  acid  is  induced  by  the  influence  of 
diluted  sulphuric  acid,  and  the  process  for  obtaining  gallic  acid  can  be 
materially  shortened  if,  instead  of  exposure  to  the  atmosphere,  galls  or  tannin 
are  treated  with  sulphuric  acid  at  the  boiling  point.  Otherwise  the  process 
remains  the  same  as  above  given. 

Gallic  acid  is  soluble  in  cold  water  in  about  the  proportion  of  4  grains  to 
the  ounce.  Its  salts  with  the  alkalies  and  alkaline  earths  are  crjstallizable ; 
at  a  boiling  temperature,  sesquisalts  of  iron  are  decomposed  by  being  reduced 
to  protosalts,  carbonic  acid  being  given  off  at  the  same  time. 

In  common  with  tannin,  it  is  usually  given  in  pills,  and  used  externally  in 
ointments  or  solution.  It  is  likewise  used  in  hair  dyes,  an  ammonical  sola- 
tion  of  nitrate  of  silver  being  afterwards  employed  to  produce  the  color. 

Paraellagtc  orrufigallic  acid,  ssCj^H^Og-f  2H0,  is  formed  by  the  action  of 
5  parts  sulphuric  acid  on  1  part  dry  gallic  acid,  until  sulphurous  acid  is 
given  off;  by  cooling  it  and  throwing  it  gradually  in  cold  water,  it  is  sepa- 
rated into  the  crystalline,  and  amorphous  paraellagic  acid,  both  insoluble 
in  water,  subliming  to  vermilion-red  prismatic  crystals,  soluble  with  difficulty 
in  alcohol  and  ether,  and  not  furnishing  pyrogallic  acid. 

EUagic  or  hezoaric  acid  is  a  product  of  decomposition  of  gallotannic 
along  with  gallic  acid.  An  infusion  of  galls  deposits  the  acid  as  a  grayish 
powder,  which  is  washed  with  boiling  water,  dissolved  by  an  alkali,  and 
precipitated  by  an  acid.  The  oriental  bezoars,  certain  animal  concretions, 
consist  of  the  greater  part  of  this  acid.  It  is  a  light  yellowish  crystalline 
powder,  tasteless,  nearly  insoluble  in  water. 

Tannoxylic  add  is  formed  by  the  action  of  caustic  potassa  on  gallotannic 
or  gallic  acid  at  ordinary  temperatures.  Composition  C^H^Oia,  that  is  gallic 
acid,  CjJIgOjo+20.     The  lead  salt  is  a  brick-red  precipitate. 

Tannomelanic  acid  by  the  action  of  potassa  at  the  boiling  heat,  with  evo- 
lution of  carbonic  acid  ;  the  lead  salt  is  dark  brown.  Composition  C^H^O^, 
that  is  tannoxylic  acid,  C,,HaO^— 2H0— 2C0j,. 

Pyrogallic  Add,   CjaHgOfl= gallic  acid  Cj^HgO^o — 200, The  best  and 

cheapest  method  for  preparing  it  is  from  the  dry  aqueous  extract  of  galls  in 
Mohr's  benzoic  acid  apparatus  in  a  bath  of  sand  or  chloride  of  zinc,  heated 
as  accurately  as  possible  to  400°  F.,  and  towards  the  end  of  the  process  a 
little  higher.  100  parts  of  dry  extract  yield  about  5  parts  perfectly  pure 
pyrogallic  acid,  and  the  same  amount  of  impure,  to  be  purified  by  another 
sublimation.  By  dry  distillation  of  Chinese  galls  in  small  retorts,  Liebig 
obtained  a  liquid,  yielding,  on  evaporation,  15  per  cent  brown  crystallized 
pyrogallic  acid. 

White  laminsB  or  needles  of  a  pearly  lustre,  soluble  in  2^  parts  water  at 
55*^  F.,  less  in  alcohol  and  ether;  the  solutions  do  not  affect  litmus  paper; 
its  taste  is  very  bitter ;  fusible  at  240°  F.,  boiling  at  about  400®,  at  480°  it 
is  blackened  and  converted  into  metagallic  acid.  Solution  of  pyrogallic 
acid,  if  dropped  into  milk  of  lime,  produces  a  characteristic  red  coloration, 
changing  to  brown.  Protosulphate  of  iron  produces  a  bluish  black  color,  a 
trace  of  sesquisalt  changes  it  to  a  dark  green.  Sesquisalts  of  iron  color  a 
solution  of  the  acid  red ;  hydrated  sesquioxide  of  iron  and  a  pyrogallate  give 
a  dark  blue  liquid  and  precipitate. 

It  is  much  employed  in  photography  on  account  of  its  great  sensitiveness 
to  light  in  combination  with  silver,  and  for  dyeing  hair  brown  and  black. 
The  salts  are  more  soluble  than  the  gallates. 

Metagallic^  Gallhuminic  Add,  C^H^O^.ss  pyrogallic  C^HjO^ — 2H0. — By 
diMJomposition  of  pyrogallic  acid  at  480°,  also  from  gallic  and  tannic  acids. 
It  is  black,  tasteless,  insoluble  in  water,  soluble  in  caustic  alkalies. 
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Medical  Propertfes. — The  relative  utility  of  tannic  and  gallic  acids, 
which  are  too  apt  to  be  confounded  bj  physicians,  depends  upon  the 
iact  that  the  former  acts  directly  upon  the  mucous  membranes  with 
which  it  comes  in  contact,  arresting  hemorrhage  or  other  excessive 
discharge  by  its  direct  eifect  on  the  gelatin  frequent  in  them.  It  is 
hence  a  direct  and  powerful  styptic,  while  gallic  acid,  by  entering  the 
circulation,  produces  an  astringent  and  tonic  impression  upon  the 
more  remote  organs  which  cannot  be  directly  impressed.  The  dose 
of  tannic  acid  is  from  two  to  ten  grains,  that  of  gallic  acid  from  five 
to  twenty,  several  times  a  day.  The  former  is  much  used  in  ointments 
as  a  substitute  for  powdered  galls,  in  about  one-fourth  the  quantity, 
and  is  also  well  adapted  to  astringent  injections  instead  of  the  less 
soluble  vegetable  astringents.  Its  action  is  considered  somewhat  dif- 
ferent (harsher)  than  that  of  the  modified  forms  of  tannic  acid  con- 
tained in  kino,  krameria,  cinchona,  &c. 

The  list  which  follows  contains  the  names  of  difierent  vegetable 
astringents  owing  their  activity  wholly  or  in  part  to  gallic  or  a  tannic 
acid,  and  below  are  found,  in  a  condensed  form,  the  results  of  the 
chemical  investigation  of  the  tannins,  contained  in  our  ofiicinal  and 
otherwise  important  plants. 

List  of  Vegetable  or  Tannic  Acid  Astringents. 

Catechu,  U.  5. ;  extract  of  wood  of  acacia  catecha.    Gum  catechu. 
■    Chimaphila,  U.  S. ;  leaves  of  C.  umbellata.     Pipsissewa. 

Cinchona,  U.  S. ;  bark  of  different  species  ciDchona.     Peruvian  bark. 

Diospjros,  U,  S.  ;  unripe  fruit  of  D.  Virginiana.     Persimmon. 

GaUa,  U,  S. ;  morbid  excrescence  in  quercus  infectoria.     Galls. 

Geranium,  U,  S. ;  rhizoma  of  G.  maculatum.     Cranesbill. 

Geum,  U,  S. ;  root  of  G.  rivale.     Water  avens 

Granatum  fnictus  coitez,  U,  S,  ;  from  punica  granatum.     Pomegranate. 

"         radicis  cortex,  U.  S. ;  "  "  " 

Hsmatoxjlon,  U.  S. :  wood  of  H.  Campechianum.     Logwood. 
Heuchera,  U,  S* ;  root  of  IL  Americana.     Alum  root. 
Kino,  C/,  S. ;  inspissated  juice  of  various  plants.     Kino. 
Krameria,  U,  S. ;  root  of  K.  triandra.     Rhatany. 
Querons  alba,  U.  S, ;  the  bark.     White  oak  bark. 
Quercus  tinctoria,  U,  S. ;  the  bark.     Black  oak  bark. 
Rosa  gallica,  U.  S. ;  the  petals.     Red  roses. 
Bubus  villosus,  U,  S. ;  the  root.     Blackberry-root. 

"       trivialis,  U,  S. ;  "        Dewberry-root. 

Spiraea,  U,  S.  ;  root  of  spiraea  tomentosa.     Hardback. 
Statice,  U.  S. ;  the  root  of  S.  Caroliniana.     Marsh  rosemary. 
Tormentilla,  17.  S ;  the  root  of  potentilla,  T.     Tormentil. 
Uva  ursi,  U,  S. ;  leaves  of  arctostaphylos,  U.  U.     Bearberry  leaves. 

Qgereotannic  Acid. — Similar  to  gallotannic,  but  yields  no  gallic  or  pyrogallic  acid. 

Catechu,  or  mimotannic  acidf  precipitates  gelatine,  protosalts  of  iron  grayish-green  ; 
seflquisalts  are  colored  brownish-green ;  tartar  emetic  is  not  precipitated  ;  yields 
no  sugar  with  SO,. 

Cateekuic  Acid,  Caiechin. — White  crystals  scarcely  soluble  in  cold  water,  and  not  pre- 
cipitated by  starch,  gelatine,  tartar  emetic  or  vegetable  alkaloids  ;  by  acetate 
of  lead  white,  by  sesquichloride  of  iron  dark-green ;  by  oxidation  catechutannin 
is  formed.  (See  American  Journal  of  Phannacy^  xxviii.  326.) 

SMfocatechuicj  rubinic  acid,  in  the  oxidized  alkaline  solution  of  the  former.  The  tan- 
nin in  krameria  yields  a  similar  red  acid  by  spontaneous  oxidation. 

Kino,  cr  coccotannic  acid,  precipitates  sesquisalts  of  iron,  but  not  tartar  emetic ;  by  oxi- 
dation red. 

Coffeotannic  Acid. — Colorless  needles ;  yields  kinone  with  SO^  and  MnOj  (see  Kinic 
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Acid)  ;  sesqaisalts  of  iron  are  colored  green;  protosalta,  tartar  emetic  and  gela- 
tine not  precipitated. 

Vtridinic  Acid.— Vrom  the  former  by  alkalies ;  its  solutions  are  green,  the  lead  salt 
blue. 

Boheatannic  acid  is  precipitated  with  sugar  of  lead  by  ammonia. 

Cinchotannic  Acid, — Precipitated  by  sesquisalts  of  iron  green,  by  tartar  emetic,  starch, 
gelatine  and  albumen,  is  soluble  in  diluted  acids. 

Cinchona  Red. — A  product  of  oxidation  of  the  former ;  various  ingredients  of  bark 
have  received  this  name ;  that  of  H.  Heasiwetz  is  of  a  chocolate  or  black  color, 
soluble  in  alcohol,  ether  and  alkalies. 

Moritannic  Acid, — Yellow  prisms ;  precipitated  by  gelatine,  sesquisulphate  of  iron 
(greenish-black),  sugar  of  lead  (yellow),  and  partly  by  tartar  emetic,  with  BOj 
a  gelatinous  mass. 

Rufimoric  Acid. — C,0HfO(,-4-HO,  brick-red  floccules,  with  alkalies  carmine-red  solution, 
with  alum,  baryta  and  tin,  dark-red  lakes. 

^foric  Acidf  Morin, — White,  crystalline,  with  alkalies  yellow,  with  sesquichloride  of 
iron  garnet-red  ;  olive-green  precipitate  with  protosalts  of  iron. 

Oxyphenicy  Pyromoricy  Pyrocatechuic  Acid, — By  dry  distillation  of  all  tannins,  impart- 
ing a  green-color  to  iron  salts. 

Cephaelic,  Ipecacuanhic  Acid, — Very  bitter ;  colors  sesquichloride  of  iron  green,  violet, 
black. 

Cissofannic  Acid, — A  weak  acid,  its  nature  discovered  by  Wittstein. 

Xanthotannic  Acid, — Similar  to  the  former,  discovered  by  Ferreln. 

Seventh  Group. — Adds  of  Animal  Origin. 

Two  acids  have  been  described  in  the  second  group,  which  for  a  long 
time  had  been  supposed  to  be  exclusively  of  animal  origin,  though 
likewise  formed  by  the  decomposition  of  certain  organic  compounds 
of  vegetable  products;  modern  chemistry,  however,  has  established 
the  fact  that  formic  and  lactic  acids  are  both  produced  during  the 
natural  healthful  life  of  some  vegetable  organisms,  and  that  the  nettles, 
for  instance,  owe  their  powerful  irritant  effect  to  the  same  acid  that 
nature  has  provided  for  the  defence  of  ants,  wasps  and  bees. 

Vegetable  acids,  to  the  exclusion  of  but  a  few  compounds,  which 
from  their  chemical  behavior  may  be  classed  with  the  acids,  are  desti- 
tute of  nitrogen;  the  acids  arranged  in  this  group  all  contain  nitrogen, 
one  also  sulphur,  and  are  produced  by  the  functions  of  some  of  the 
most  important  organs  of  animal  economy;  they  comprise  the  acids 
found  in  the  muscles,  occurring  in  urine,  and  being  the  active  con- 
stituents of  bile.  None  of  them  have  been  used  in  medicine  in  a  free 
state;  the  impure  soda  salt  of  one  of  the  biliary  acids,  however,  has 
been  somewhat  employed  as  a  substitute  for  inspissated  bile,  and 
others  may  probably  be  found  useful  if  attention  is  drawn  to  them. 

Inosinic  acid,HO,C|QHQN20,o.     In  the  juice  of  the  meat  of  most  animals. 

Uric  "    2HO,C,oH2N20^-|-4  aq.     Free  and  combined  in  the  urine  of  birds,  reptiles, 

some  molluscs  and  insects ;  in  the  urinary  sediment  and  calculi  of 

man  and  quadrupeds.  « 

Hippuric   "     H0,C,gHgN0g.     In  the  urine  of  man  and  herbivorous  animals. 
Choleic      *'     H0,C|^2^42^i2*     ^^  ^<y\.^  salt  in  the  bile  of  most  animals. 
Hyocholeic  acid,  H0,C.4H42N0g.     Combined  with  soda,  potassa  and  ammonia  in  the 

bile  of  the  hog. 
Sulphocholeic  "   C^52^45^^i^i4'     ^^  small  quantity  in  the  bile  of  the  ox,  and  other 

animals. 

Inosinic  Acid. — The  mother  liquor  of  the  preparation  of  creatine  is  pre- 
cipitated by  alcohol,  the  crystals  in  hot  solution  are  decomposed  bj  chloride 
of  barium ;  the  crystallizing  inosinate  of  baryta  decomposed  by  sulphuric 
acid,  and  the  concentrated  solution  of  inosinic  acid  precipitated  by  alcohol. 


SSYSNTH   QBOUP. — ACIDS   OF   ANIHAL   OBIGIN.  881 

Inosinic  acid  has  an  agreeable  taste  of  broth  ;  its  alkaline  salts  are  easily 
iiolnble  in  water,  and  crystallize  from  a  concentrated  solution  on  the  addition 
of  alcohol ;  all  other  salts  are  sparingly  soluble. 

This  acid  is  important  as  an  ingredient  of  the  varions  culinary  and  dietetic 
preparations  of  meat,  which  likewise  contain  the  following : — 

Creatine  CgHgN,0^-f  2  aq. — Though  creatine  is  a  neutral  substance,  it  may 
be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  expressing  fresh  meat, 
macerating  it  several  times  with  water,  and  subjecting  it  each  time  to  strong 

{iressnre.  From  the  mixed  liquids^  albumen  and  fibrin  are  removed  by  coagu- 
ating  with  heat,  and  solution  of  baryta  is  added  as  long  as  a  precipitate 
occars ;  the  filtrate  is  evaporated  at  a  moderate  heat  to  a  syrupy  liquid,  and 
set  aside  to  crystallize. 

The  flesh  of  chickens  and  game  is  easy  to  clarify ;  the  former  contains  the 
largest,  fishes  the  least  quantity  of  creatine.  It  is  in  colorless  pearly  crystals 
without  taste  or  action  on  litmus ;  it  is  soluble  in  75  parts  of  cool  water,  and 
100  parts  of  absolute  alcohol.  By  boiling  with  baryta  it  is  decomposed  into 
an  organic  alkaloid,  sarkosina  and  urea;  by  boiling  with  strong  acids,  it  loses 
2H0  and  is  converted  into  kreatiniue.    (See  Organic  Alkaloids,) 

Uric  Acid. — The  following  is  the  method  recommended  by  Arppe.  The  so- 
lation  of  9^  oz.  of  borax  in  8}  gall,  water  is  heated  to  boiling,  with  two  linen 
bags  immersed  in  it,  each  of  which  contains  3}  lbs.  of  pigeon's  excrements ; 
after  one  hour  the  bags  are  withdrawn,  i  lb.  sal  ammonia  is  added  and  the 
liquid  allowed  to  cool.  The  liquor  is  decanted,  the  precipitate  washed  with 
cold  water,  and  boiled  with  a  diluted  solution  of  borax ;  the  filtrate  while 
warm  is  decomposed  by  a  warm  mixture  of  5  drachms  of  sulphuric  acid  and 
I  oz.  of  water ;  the  crystalline  acid  is  combined  with  potassa,  repeatedly  re- 
crystallized  and  decomposed  by  sulphuric  acid.  Yield  =.33  per  cent.  It  is 
obtained  by  a  similar  process  from  guano. 

Dry  uric  acid  is  a  white  crystalline  powder  of  silky  lustre ;  scarcely  soluble 
in  cold  water,  insoluble  in  alcohol  and  ether ;  is  decomposed  by  concentrated 
nitric  acid  into  alloxan  and  urea ;  the  solution  of  urea  in  diluted  nitric  acid, 
evaporatedi^until  it  has  assumed  a  red  color,  yields  on  the  addition  of  very 
dilated  ammonia  murexide  or  purpuratc  of  ammonia. 

The  quantity  of  uric  acid  in  urine  is  determined  by  precipitating  this  liquid 
with  an  acid ;  if  no  albumen  is  present,  muriatic  acid  will  answer,  otherwise 
acetic,  or,  better,  phosphoric  acid  is  to  be  used ;  the  liquid  retains  of  uric  acid 
only  .009  per  cent,  of  its  weight,  which  loss  is  usually  made  up  by  the  pre- 
cipitation of  coloring  matter.  Uric  acid  has  a  tendency  to  form  acid  salts ; 
nearly  all  the  urates  are  little  soluble  or  insoluble  in  water. 

Hippuric  Add, — The  quantity  of  hippuric  acid  in  urine  is  increased  by 
taking  benzoic  or  cinnamic  acid,  benzoic  ether  and  other  compounds  re- 
lating thereto. 

Gregory's  process  for  obtaining  it  is  as  follows :  the  fresh  urine  of  cows  or 
horses  is  mixed  with  milk  of  lime  in  excess,  boiled,  strained  and  evaporated 
to  ^  its  original  measure  ;  it  is  then  supersaturated  with  muriatic  acid,  and 
the  crystallbsed  acid  purified  by  again  combining  it  with  lime  and  decom- 
posing with  muriatic  acid. 

The  urine  of  cows  contains  1.3,  of  horses  .38  per  cent,  of  hippuric  acid ;  in 
putrefied  urine  it  is  changed  to  benzoic  acid. 

It  crystallizes  in  prisms  or  needles  of  a  very  acid  taste,  which  arc  easily 
solable  in  alcohol  and  boiling  water,  nearly  insoluble  in  ether.  By  destruc- 
tive distillation  it  yields  hydrocyanic  acid,  benzoic  acid,  benzoate  of  ammonia 
and  similar  compounds ;  by  boiling  with  diluted  mineral  acids  it  is  converted 
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into  benzoic  acid  and  glycocoll :  boiling  alkalies  prodace  the  same  change. 
It  is  extensively  used  in  Europe  for  preparing  benzoic  acid  artificial! j. 

The  hipparates  are  mostly  soluble  in  boiling  alcohol,  and  with  the  excep- 
tion of  the  sesquisalt  of  iron,  also  solable  in  boiling  water ;  the  alkiUine  salts 
are  easily  solable  in  the  cold. 

The  Biliary  Acids, 

On  this  subject,  Dr.  Strecker  has  published  valuable  investigations,  which 
have  thrown  some  light  on  the  constituents  of  bile,  hitherto  but  very  imper- 
fectly understood. 

Choleic,  or  glycocholeic  acid  is  the  intrinsic  ingredient  of  bile  of  most  ani- 
mals in  the  form  of  choleinate  of  soda.  To  prepare  the  pure  acid,  fresh  bile 
is  precipitated  by  acetate  of  lead,  the  precipitate  extracted  with  boiling  85 
per  cent,  alcohol,  the  solution  decomposed  by  sulphuretted  hydrogen  and  the 
filtrate  allowed  to  cool  with  the  addition  of  the  wash  water  of  the  precipitate. 
Another  method  consists  in  evaporating  fresh  beef  gall,  exhausting  with  cold 
absolute  alcohol,  adding  a  little  ether,  decanting  after  several  hours  from  the 
plaster-like  mass,  and  treating  with  more  ether.  Thus  prepared  it  contains 
paracholeic  acid,  which  is  left  behind  on  treating  it  with  boiling  water. 

It  crystallizes  in  very  thin  white  needles,  is  easily  soluble  in  alcohol,  little 
in  water  and  ether ;  the  aqueous  solution  has  a^sweet,  slightly  bitter  taste. 
If  boiled  with  alkalies  it  i^  converted  into  cholalic  acid  =C^H^O^  and  gly- 
cocoll. 

Paracholeic  acid  is  left  behind  as  stated  above,  in  pearly  scales,  has  pre- 
cisely the  same  composition,  and  appears  to  be  merely  a  modification  of 
choleic  acid. 

Impure  choleinate  ofsoda^  hilin  of  Berzelius,  has  been  proposed  as  a  substi- 
tute for  ox-gall  in  doses  varying  from  5  to  15  grains  3  or  4  times  daily.  An 
easy  mode  of  preparation  is  by  evaporating  fresh  ox-gall  to  one-half,  pre- 
cipitating slimy  and  coloring  matter  by  alcohol,  treating  the  filtrate  with 
animal  charcoal,  evaporating  and  washing  with  ether. 

Hyochokic  acid  is  prepared  by  dissolving  in  fresh  hog's  gall  sulphate 
of  soda,  which  precipitates  the  hyocholeinates  with  some  coloring  matter ; 
this  is  dissolved  in  strong  alcohol,  decolorized  and  precipitated  with  ether; 
dilute  sulphuric  acid  gradually  separates  the  acid.  It  is  a  white  resinous 
mass,  which  fuses  immersed  in  hot  water  and  dissolves  easily  in  alcohol. 

Sulphocholeic^  taurocholeic  acid  is  obtained  by  precipitating  fresh  ox-gall 
with  sugar  of  lead ;  the  filtrate  is  repeatedly  precipitated  by  a  little  subace- 
tate  of  lead,  and  filtered  until  the  precipitate  has  a  white  color,  when  sabace- 
tatc  of  lead  with  some  ammonia  is  added,  the  white  precipitate  decomposed 
by  sulphuretted  hydrogen,  and  the  filtrate  evaporated  in  vacuo  to  a  thick 
syrup. 

Eighth  Group. — Acids  connected  with  Coloring  Matters. 

The  organic  coloring  matters  are  chemical  compounds,  the  cha- 
racter of  which  is  not  clearly  ascertained,  except  in  a  few  instances. 
All  those  substances  which  in  their  dry  state  or  in  solution  are  re- 
markable for  decided  coloration,  may  be  called  coloring  principles ; 
sanguinarina  and  hydrastia  have  been  thus  classified;  they  are,  how- 
ever, alkaloids,  and  will  be  treated  of  in  their  proper  place.  Of  the 
coloring  matters  in  the  following  lists,  many  of  those  placed  in  divi- 
sion a,  have  acid  properties  so  decided  as  to  decompose  the  salts  of 
carbonic  acid ;  the  properties  of  others  are  not  so  easily  recognized,  as 
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they  frequently  dissolve  in  acids  and  alkalies  with  different  colors, 
and  in  snch  solutions  are  readily  affected  by  atmospheric  oxygen, 
particularly  at  high  temperatures.  But  as  far  as  the  latter  property 
is  concerned,  they  are  not  the  only  acids  changed  in  this  way,  the 
whole  group  of  tannins  and  their  "derivatives  are  equally  unstable, 
and  probably  even  more  so,  than  many  coloring  acids. 

Most  of  those  which  follow  are  precipitated  by  acetate  or  subacetate 
of  lead,  and  may  be  obtained  in  a  free  state  by  decomposing  such 

Erecipitates,  diffused  in  alcohol,  by  sulphuric  acid  or  sulphuretted 
ydrogen.  Compounds  may  be  formed  with  alumina,  if  their  mixture 
with  a  solution  of  alum  is  precipitated  by  ammonia;  such  colored 
precipitates  are  called  lakes. 


Carthamic  acid^ 

Crocic  " 

Rotthric         " 

CkrysophaniQ  " 
Gentisic  " 

Samtalic  *' 

Ruber ^th  ryn  ic  " 


It 


tt 


(a)  Acids  from  Phanerogamic  Plants, 

Cffifij,  carthamin.   In  carthamus.   Amorphons,  green,  metallic  lustre ; 

little  soluble  in  water  ;  soluble  in  alcohol ;  purple,  alkalies,  red. 
CgoHpO, ,,  polychroite.    In  saffron.  Brilliantly  red ;  by  NO,  green,  by  SOj 

maigo  blue  (tests  for  saffron)  ;  slightly  soluble  in  water. 
CjiHioOg,  rottlerin.     In  the  hairy  covering  of  the  fruit  of  rottlera  tinc- 

toria.     In  India  used  for  dyeing  silk.     Brilliant  yellow  crystals. 
^28^10^8*     ^^  aenna,  rhubarbj  &c.     (See  also  Rhamnin,) 
C2gH,(,0,p.     In  gentian  root.     Yellow  needles,  not  bitter;  soluble  in 

alcohol. 
Cyfl^fl^Qy  santaltn.    Microscopic  red  crystals  ;  insoluble  in  water. 
C32H  18^19*    In  madder,  the  root  of  rubia  tinctorum.     Yellow  prisms  ; 
soluble  in  hot  water,  alcohol,  and  ether ;  by  a  ferment  in  madder, 
alkalies,  and  dilute  acids,  it  is  decomposed  into  glucose  and 

Alizariuy  C^Ufi^.     Sublimed  in   orange-colored,  anhydrous 
prisms ;  from  solutions,  in  brownish  yellow  prisms  with 
4H0 ;  with  alkalies  purple,  with  lime  and  baryta,  blue. 
Purpurifit  C,jHjOj-|-HO.      By  decomposition  of  madder  by 
yeast  under  water  ;  red  or  orange  needles ;  "with  alkalies 
yellowish  red,  with  lime  and  baryta  purple. 
CjijHjoOg.     In  anchusa,  alkanet  root.     Deep  red ;  insoluble  in  water ; 
the  salts  purple  or  blue. 

€3^11,40,4,  braziiin.    In  Brazil  wood.     Yellowish-red  prisms ;  soluble 

in  alcohol  and  water. 
CgeHigOj,,.     In  quercitron  bark.    Crystalline,  chrome  yellow,  bitterish ; 
soluble  in  alcohol.     By  dilute  SO3  into  glucose  and 

Quercetin^  Cj^H^Oj,  crystalline,  yellow ;   by  SO3  and  MnO^ 
yields  formic  acid. 
C^oHj^Oj,   luteolin.      In   French  weld    from  reseda  luteola.     Yellow 

needles  by  sublimation  ;  nearly  insoluble  in  water. 
C^QH^Ojg,  hifmatorylin.     In  logwoo<l,  from  hoematoxylon  campechia- 
num.     Yellow  prisms  ;  little  soluble  in  water  ;  lose  8H0  by  heat. 

?  curcumin.  In  turmeric,  curcuma  longa;  yellow  powder; 
slightly  soluble  in  water ;  soluble  in  alcohol  and  ether,  brown  by 
alkalies. 

(b)  Acids  from  Cryptogamic  Plants, 

They  are  generally  nearly  colorless,  or  of  a  light  red  color,  but,  by  varions 
treatments,  they  yield  some  of  the  much  esteemed  pigments  of  commerce,  of 
which  litmus  is  employed  as  an  important  test  in  chemistry. 

Onellic,    C^flfi^,    From  lecanoric  acid  by  boiling  with  milk  of  lime. 

f  In  various  species  of  lecanora,  variolaria,  roocella,  &c.  Heat  and 
alkalies  change  it  to  orceine,  C^fifiA-2  aq,  which,  by  ammo- 
nia, is  converted  into  orcine,  Cj^H^NO^,  the  principal  coloring 
matter  of  archil  and  cudbear. 


Anehuf>ic 


Drazili^ 


Quercitric        " 


Luteolii* 


u 


Uarmatorylic   " 
Cmrcumic         " 


Ptoelllc,    C„H,0. 
Lecanoric,  Cj  Hj^O, 4  • 
BiTthric,  C^H„0 
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Litmus  is  probably  obtained  from  the  same  lichens  bj  a  different  pro- 
cess ;  its  coloring  principles  are  derivatives  of  orcino.  The  following  have 
been  distinguished  ;  all  are  amorphous  and  little  soluble  in  water: — 

Azolitmin,  C^H^NOe;  that  is  orcine,  C„HeO^+NH,+Oe=C^HyNOe+ 
2H0. — Deep  brown  red,  amorphous,  soluble  in  alkalies  with  bine  color.  Its 
lakes  are  blue  and  purple. 

Spantolilmtrif  light  red,  insoluble  in  alcohol  and  ether,  soluble  in  alkalies 
blue,  lakes  blue  and  purple. 

Erythrolitmin^  light  red,  easily  soluble  iu  alcohol.  The  hot  eolation  depo- 
sits it  in  soft  deep-red  granules.     Its  lakes  are  purple. 

EryihroUin^  semiliquid  ;  easily  soluble  in  alcohol  and  ether  with  dark-red 
color,  in  ammonia  purple.     Its  lakes  are  purple. 

(c)  Azottzed  Vegetable  Coloring  matters. 

There  are  but  two  of  this  division,  which  have  not  the  least  relation  to 
each  other ;  moreover,  one  is  a  complex  body  never  obt^ned  in  a  state  of 
purity. 

Indigogen     Ci^H^NO,.     In  the  jaice  of  variouB  plants  yielding  indigo.* 
ChlorophjU  C,gH^Og.     The  green  coloring  matter  of  leaves  and  herbs. 

Indigogen^  or  Indigo  white^  is  contained  in  the  juice  of  plants  yielding  indigo 
in  a  state  of  combination  with  alkalies  ;  owing  to  its  proneness  to  oxidation, 
it  is  difficult  to  be  obtained  in  a  state  of  purity.  During  the  process  of  fer- 
mentation of  the  leaves,  it  is  oxidized  and  converted  into  indigo  blue,  other 
matters  being  separated  at  the  same  time,  the  whole  constituting  commercial 
indigo. 

Chlorophyll  is  the  name  given  to  the  green  coloring  matter  of  leaves ;  it  is 
contained  in  globules  or  granules  composed  of  a  green  membrane  and  semi- 
liquid  matter,  enveloping  a  granule  of  an-jylum  (Bohm),  or  it  is  a  transparent 
colorless  membrane,  containing  a  green  liquid  with  some  minute  granules. 
The  different  parts  have  not  been  separated,  and  consequently  its  chemical 
relation  is  as  yet  uncertain.     It  furnishes  a  green  lake. 

It  has  been  asserted,  that  xanthein  and  cyanin,  a  yellow  and  a  blue  principle, 
furnish  all  the  innumerable  shades  of  the  yellow,  blae,  green  and  red  colors,  which 
we  admire  in  the  petals  of  flowers ;  they  are  then  in  combination  with  one  another, 
with  various  alkalies  and  acids. 

(d)   Coloring  Matters  from  Animal  Sources, 

Carmic^  acid,  C^gHj^O.g.     In  cochineal. 

Eaxanthic  "    2HO,C.«H,gOjp.     In  Purree,  an  East  Indian  pigment. 

Uaematin  C^^HjjNgOgFe.     In  the  blood  of  all  vertebrate  animals. 

Carmiyiic  acid^  obtained  by  precipitating  a  decoction  with  acetate  of  lead 
and  separating  the  lead  by  sulph.  hydrogen,  is  a  friable  brownish  purple 
mass,  easily  soluble  in  alcohol  and  water ;  yields  by  dry  distillation  oxyphenic 
acid.  On  account  of  this  last-mentioned  property,  some  chemists  think  it 
identical  with  ru6moric  acid,  probably  combined  with  a  minute  quantity  of 
ammonia.     This  is  the  basis  of  carmine. 

It  is  asserted  that  the  flowers  of  monarda  didyma  contain  the  same  color- 
ing matter. 

Euxanthic  Acid, — Purree,*  is  chiefly  euxanthate  of  magnesia,  used  for 
dyeing  silk.     The  free  acid  appears  in  yellow  prisms  of  a  high  lustre,  is 

'  A  yellow  Chinese  dyestuff  of  doubtful  origin. 
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scarcely  soluble  in  water,  but  soluble  in  alcohol  and  ether ;  its  salts  are  yel- 
low and  crystallizable. 

Ifctmatin,  Bamatann. — To  prepare  it,  blood  is  liberated  of  its  fibrin  by 
beating,  the  liquid  mixed  with  six  measures  of  a  concentrated  solution  of  sul- 
phate of  soda,  the  filtered  haBmatocrystallin  is  boiled  with  alcohol  acidulated 
with  sulphuric  acid,  the  filtrate  precipitated  by  carbonate  of  magnesia  or  am- 
monia, and  the  clear  liquor  evaporated. 

It  is  a  brownish-red  powder,  without  taste  or  smell,  insoluble  in  water, 
alcohol,  and  ether,  but  soluble  in  alkaline  or  acidulated  liquids,  producing  a 
crimson-colored  solution  which  carbonic  and  sulphuric  acids  blacken,  oxygen 
brightens,  and  protoxide  of  nitrogen  turns  purple.  With  concentrated  sul- 
phuric acid,  hydrogen  is  disengaged,  and  haematin  is  obtained  free  of  iron, 
which  is  less  soluble ;  by  aqueous  hypochlorous  acid,  it  is  colored  black ;  all 
other  coloring  matters  are  destroyed  by  the  same  agent. 

The  deiectian  of  blood  is  sometimes  very  important  in  chemico-legal  analysis. 
A  solution  of  the  blood  stains  is  made  and  evaporated  at  a  very  low  tempe- 
rature ;  advantage  is  taken  of  the  solubility  of  hiematin  in  caustic  potasisa, 
which  likewise  separates  iron  rust  or  earthy  matters  that  may  be  present 

The  following  are  the  characteristic  tests  for  blood : — 

1.  The  dry  extract,  on  being  heated  in  a  glass  tube,  becomes  black,  at 
the  same  time  giving  off  white  vapors  with  the  odor  of  burning  feathers,  which 
produce  a  brown  color  on  curcuma  paper. 

2.  By  heating  to  redness  with  a  little  sodium,  dissolving  in  water,  mixing 
the  filtrate  with  a  mixed  proto  and  per  salt  of  iron,  and  supersaturating 
with  muriatic  acid  ;  a  precipitate  of  Prussian  blue  occurs. 

S.  An  aqueous  solution  coagulates  on  boiling,  the  coagulum  dissolves  in 
caustic  potassa  and  the  liquid  has  a  greenish  color. 

4.  Chlorine  water  produces  a  decolorization  and  a  white  flocculent  preci-^ 
pitate. 

5.  Nitric  acid  precipitates  fine  grayish  floccules. 

6.  Tannin  causes  a  grayish  violet  precipitate. 

(See  observations  of  Prof.  Wittstein  in  American  Journal  of  Pharmac^^ 
xxix.  page  30.) 


CHAPTER    VIII. 

ON  THE  ALKALOIDS. 

The  whole  subject  of  organic  chemistry  is  comparatively  new,  the 
diacoyery  of  the  existence  of  the  vegetable  alkaloids,  the  most  import- 
ant class  of  organio  principles,  dating  back  only  to  1817,  when  Ser- 
liimer,  a  Grerman  apothecary,  announced  the  existence  of  morphia. 

The  study  of  all  classes  of  organic  bodies  has  since  progressed' 
rapidly,  many  discoveries  have  been  announced,  which  have  been 
subjected  to  revision  and  been  superseded  by  others,  and  this  process 
is  still  going  on ;  all  that  the  pharmacologist  can  expect  to  do,  is  to 
present  the  actual  state  of  knowledge  upon  the  several  subjects  under 
examination,  awaiting  the  progress  of  analytical  and  synthetical  in- 
26 


886  ON   THE   ALKALOIDS. 

yestigatioDs  to  confirm  existing  views,  or  to  present  others  more  in 
accordance  with  the  requirements  of  exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  regard  to 
the  alkaloids,  we  shall  follow  the  classification  indicate  by  nature  in 
her  morphological  developments,  and  arrange  the  natural  alkaloids  as 
the  other  classes  of  organic  chemical  principles  upon  a  botanical  basis; 
those  of  animal  origin  and  those  produced  bj  artificial  processes 
being  grouped  separately. 

The  alkaloids  as  a  class,  are  the  most  powerful  of  organic  principles, 
displaying  their  effects  especially  on  the  nervous  system,  which  they 
so  forcibly  impress  as  to  constitute  many  of  them  virulent  poisons ;  a 
few,  however,  seem  nearly  destitute  of  active  properties.  They  all 
contain  nitrogen,  and  by  destructive  distillation,  or  by  heating  with 
alkalies,  evolve  ammonia;  they  evince  their  alkalinity  by  restoring 
the  color  to  reddened  litmus,  and  though  not  always  Qrystalline  or 
even  solid,  they  combine  with  acids  to  form  definite  salts  which  are 
crystalline ;  they  also,  like  the  alkalies  proper,  form  double  salts  with 
bichloride  of  platinum. 

Most  of  the  alkaloids  are  sparingly  soluble  in  water,  but  dissolve 
freely  in  alcohol,  especially  with  heat;  some  dissolve  in  ether,  fixed 
and  essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carbon 
and  chloroform,  which  may  hence  be  used  for  their  extraction.  They 
are  all  precipitated  from  solution,  whether  alone  or  combined  as  salts, 
by  tannic  acid,  which  is  hence,  when  taken  immediately,  one  of  the 
best  chemical  antidotes  for  them ;  they  are  precipitated  by  alkalies. 

Alkaloids  do  not  exist  free  in  plants,  but  are  generally  combined 
with  peculiar  vegetable  acids.  Certain  natural  families  of  plants  are 
distinguished  by  containing  the  same  or  similar  alkaloids  in  their 
several  species,  while  in  other  instances  the  same  plant  contains  two 
or  more  difierent  alkaloids.  Opium  contains  nine,  St.  Ignatius  bean 
three,  sabadilla  and  veratrum  three,  while  the  diflFerent  species  of  cin- 
chona are  known  to  contain  at  least  four. 

It  is  believed  that  all  really  poisonous  plants  contain  an  alkaloid  or 
neutral  characteristic  principle,  except,  perhaps,  those  few  acrid  poi- 
Hons  which  owe  their  activity  to  resins.  It  is  remarkable  that  the 
development  of  the  active  principle  is  frequently  only  in  one  organ  of 
the  plant,  and  only  at  a  certain  period  of  its  growth. 

Tlioro  is  no  convenient  and  scientific  classification  of  the  natural 
alkaloids,  and  their  composition  which  is  known,  at  least  empirically, 
nlVords  no  clue  to  their  properties  and  relations;  indeed,  their  separa* 
lion  from  some  of  the  class  of  peculiar  neutral  principles,  though 
Hiuuaioncd  by  a  single  well-known  chemical  distinction,  seems  forced 
iiiul  unnatural  when  we  compare  their  physical  and  therapeutic  pro- 
portioi*,  and  is  constantly  lost  sight  of  by  writers. 

Considering  the  recent  discovery  of  most  of  this  class,  it  might  be 
rxprotod  that  a  uniform  system  of  nomenclature  would  obtain  in 
uVA«nl  to  thorn.  This,  however,  is  only  measurably  the  case;  they 
ni-(^  iiumt  \i8ually  named  from  the  generic  title  of  the  plants  from  which 
llirtt  (hM'ivod,  or  from  some  distinguishing  property;  but  by  many  they 
Mill  indiHoriniiimtoly  terminated  by  in  or  la.    This  practice  is  contrary 
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to  the  rule  adopted  by  common  consent  in  this  country,  appropriating 
to  the  neutral  principles  the  former,  and  to  the  alkaloids  the  latter, 
termination.  Even  the  officinal  alkaloids  are  constantly  misnamed 
from  a  disregard  to  this  rule.  In  converting  the  foreign  names  into 
oar  own  Latinized  form,  some  discrepancies  arise,  as  aconitina  and 
aconitia,  quinidina  and  quinidia,  applied  to  the  same  substances. 

The  mode  of  preparation  of  the  alkaloids  varies  with  their  habi- 
tudes, and  particularly  according  to  their  solubility  and  that  of  their 
native  combinations.  When  the  native  salt  is  soluble,  as  meconate  of 
morphia,  and  the  alkaloid  is  itself  insoluble,  there  is  no  difficulty  in 
its  extraction,  the  simple  addition  of  a  strong  alkali  to  the  infusion 
of  the  vegetable  substance  neutralizes  the  organic  acid  with  which  the 
alkaloid  was  associated,  and  it  is  thrown  dpwn  in  a  more  or  less  pure 
form.  It  more  frequently  happens  that  the  native  alkaloid  salt  is  not 
so  freely  soluble  in  water,  and  then  a  diluted  acid  is  employed  for  its 
extraction;  so  that  its  salt  with  an  inorganic  acid  is  obtained, and,  this 
being  decomposed  by  an  alkali,  yields  the  pure  precipitated  alkaloid. 
In  a  large  number  of  cases,  however,  these  simple  methods  of  extrac- 
tion are  quite  useless,  and  complex  processes  are  necessarily  resorted 
to.  Some  of  these  are  founded  upon  the  alkaloid  being  separated 
from  its  associated  principles  by  subacetate  of  lead.  Some  processes 
direct  ether,  benzine  or  chloroform  as  the  solvent,  which  separates 
the  alkaloids  from  the  other  proximate  principles  present,  and  deposits 
them  upon  evaporation.  The  volatile  alkaloids  are,  of  course,  pre- 
pared by  appropriate  modifications  of  the  process  of  distillation. 

It  is  not  intended  to  go  into  detail  on  these  processes  except  in  a  few 
cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those  in  use 
are  prepared  almost  exclusively  on  a  large  scale  by  chemical  manu^ 
fjBbctarers. 

.  The  use  of  animal  charcoal  for  its  powerful  absorbent  properties, 
and  the  subsequent  extraction  of  the  alkaloid  by  appropriate  solvents, 
is  a  process  sometimes  resorted  to  with  success. 

Chemical  History. — The  study  of  the  native  alkaloids  has  not  as  yet  re- 
vealed their  actual  composition,  the  empirical  formulas  only  being  ascertained 
by  our  present  means  of  analysis.  From  their  behavior  to  tests  we  know 
that  they  have  a  certain  relation  to  ammonia,  and  it  is  by  the  study  of  the 
artificial  alkaloids  that  we  are  able  to  form  an  idea  of  the  real  chemical  nature 
of  the  whole  class. 

By  the  destmctive  distillation  of  many  nitrogenated  substances,  com- 
pounds are  obtained  containing  nitrogen,  and  having  the  behavior  of  alkar 
folds ;  they  are  closely  allied  to  ammonia,  this  base,  though  generally  classed 
amongst  the  inorganic  compounds,  is,  in  fact,  merely  the  last  stage  of  decom- 
position of  organic  nitrogenated  bodies,  containing  only  two  elements, 
nitrogen  and  hydrogen.  Like  it,  the  compounds  referred  to  have  strong 
alkaline  properties,  in  some  instances  even  stronger  than  ammonia,  and,  as 
already  stated,  like  the  strong  inorganic  alkalies,  readily  form  crystallizable 
double  salts  with  bichloride  of  platinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinity  for  acids, 
and  of  their  property  for  evolving  ammonia  when  heated  with  caustic  potassa, 
have  long  been  viewed  by  some  chemists,  especially  Berzelius,  as  compounds 
of  ammonia  with  another  complex  body ;  since  the  discovery  of  the  arti6cial 
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alkaloids,  and  the  investigatioDs  into  their  constitution,  this  view  has  been 
somewhat  modified  so  as  to  consider  them  as  ammonia,  in  the  composition  of 
which  one  or  more  equivalents  of  hydrogen  have  been  substituted  by  a  radical, 
and  since  this  view  of  their  composition  has  obtained  the  number  of  the 
artificial  alkaloids  has  been  largely  increased,  and  the  probability  has  been 
shown  of  its  further  increasing  to  a  surprising  extent. 

Among  the  inorganic  compounds,  even  some  metals  are  capable  of  replac- 
ing one  or  more  equivalents  of  hydrogen  to  form  bases,  as  in  the  well-known 
instances  of  cuprum  ammoniatum  and  hydrargyrum  ammoniatum  of  the 
Pharmacopceia  ;  it  now  remains  to  be  shown  how  the  elements  are  grouped 
in  compounds  of  this  nature,  and  which  of  the  atomic  elements  or  groups 
may  be  substituted  for  the  hydrogen  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbohydrogens,  such  as 
methyle  CaHj,  ethyle  C4H5,  propyle  CgH,,  butyle  CgHg,  amyle  C^oHj^,  capryle 
CiflHjy,  phenyle  (benzid)  C^^ ;  oxygenated  radicals  like  benzoyle  G^Jlfi^, 
cnrayle  CgoHj^Oj,,  &c. ;  the  elements  forming  hydracids,  bromine,  iodine,  chlo- 
rine, cyanogen  ;  hyponitric  acid  NO^,  and  a  great  variety  of  other  elements 
and  groups. 

The  newly-formed  compounds  have  an  alkaline  character  as  long  as  they 
correspond  with  the  composition  of  ammonia.  As  a  general  rule,  the  com- 
])ounds  with  the  radicals  of  the  hydracids  have  a  weaker  basic  character, 
which  becomes  less  decided  as  the  number  of  equivalents  of  these  radicals  is 
increased  in  the  alkaloid ;  when  they  assume  the  composition  of  four  equiva- 
lents of  the  element  of  the  hydracid  group,  all  alkalinity  is  lost ;  such  com- 
pounds, however,  do  not  correspond  with  ammonia  or  the  oxide  of  ammonium 
in  composition.  The  artificial  alkaloids,  after  combining  with  acids,  corre- 
spond closely  in  composition  with  the  ammonia  salts. 

Series  of  Alkaloids  containing  Phenyle^  ^m^si  iUusirating  the  foregoing, 

Phenylamin  (anilina) N(C,^H5)H2- 

Methylanilina N(C2Hg)(C,jH5)H. 

Kthylanilina NCC^HsXC.jHOH. 

Diethylanilina N(C,H.),(C,jHg). 

Methyl-ethylanilina N(C8H3)(C.Hg)(C,jH5), » 

ChloranUina N(C,X)C1H. 

Bichloranilina N(C„H5)Clj. 

Trichloranilina N(C,2Hg)CL3  (not  a  base). 

Bromanilina N(C,2H5)BrH. 

lodinanilina N(C,4H5)IH. 

Cyananilina NCCj^HjCyH. 

Nitranilina     . N(CujH5)(N0jH(vold).« 

The  chemical  behavior  of  all  the  organic  bases  is  closely  allied  to  ammo- 
nia ;  there  are  particularly  three  reactions  characteristic  of  this  class : — 

1.  The  residue  of  the  treatment  of  uric  acid  with  nitric  acid  is  of  a  red- 
dish color,  and  dissolves  in  ammonia  with  a  beautiful  purple,  forming  mnrexid. 
Precisely  similar  is  the  behavior  of  the  organic  alkaloids,  though  from  their 
differcut  composition,  this  color  is  somewhat  altered ;  nicotia  produces  the 
purest  purple,  anilina  a  more  violet  color  (Schwarzenberg). 

2.  Their  behavior  to  Sonnenschein's  test  is  alike.  Whether  free  or  com- 
bined with  an  acid,  all  alkaloids  of  the  combination  of  ammonia  are  precipi- 
tated by  phosphor-molybdic  acid  with  various  shades  of  yellow,  some  pulveru- 
lent, some  flocculent,  some  voluminous.     The  following  exhibits  his  results : — 

'  Similar  combinations  are  formed  witb  amyle,  butyle,  and  other  carbobydrogens. 
'  ("lilorine,  bromine,  iodine,  &c.,  in  the  proportion  of  two  atoms,  are  less  basic,  and 
where  three  atoms  enter  into  the  compound,  it  ceases  to  have  basic  properties. 
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The  precipitate  is : — 

Light  yellow  and  flocculent  with  morphia,  veratrin,  jervia,  aoonitia,  emetia, 
atropia,  datnria,  ethjlamin,  diethjlamin,  triethjlamin,  methjlamin,  dimethj 
lamin,  trimethylamin,  and  anilin. 

Light  yellow  and  voluminous  with  caffeina,  theobromina,  oonia,  niootia. 
"        **        "    pulverulent    "    meroaramin. 

Yellowish-white  and  flocculent  with  qninia  and  cinchonia. 
"  "      "    voluminous  "    strychnia. 

Brownish-yellow  and  flocculent    "    narootina  and  piperina. 
"  "      "    voluminous  "    oodeia. 

Ochre-yellow  and  flocculent  with  bmcia. 

Dirty-yellow  and  flocculent  with  berberina. 

Orange-yellow  and  flocculent  with  colchicia. 

Sulphur-yellow  and  flocculent  with  sinamin. 

Lemon-yellow  and  flocculent  with  qninolina. 
u        u        u  pulverulent  with  solania. 

3.  Another  yery  important  test  for  the  discovery  of  the  alkaloids  is 
Scheibler*8  phosphar-tungstcUe  of  soda^  which  precipitates  the  organic  alka- 
loids; a  solution  containing  only  ^^^^Vinf  P^^^  ^^  strychnia  is  rendered  opa- 
lescent 

The  reagent  is  prepared  by  adding  phosphoric  acid  to  tnngstate  of  sod^, 
and  has  been,  as  far  as  experiments  performed  on  dogs  are  reliable,  recom- 
mended as  an  antidote  to  poisonous  alkaloids,  with  which  an  insoluble  com^ 
poand  is  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insoluble  or  nearly  so  in  water,  alcohol,  ether 
and  in  dilute  mineral  acids,  with  the  exception  of  phosphoric.  Concentrated 
nitric  acid,  acetic,  tartaric,  citric,  oxalic  acids  dissolve  them  on  boiling, 
separating  them  again  on  cooling ;  citric  acid,  however,  easily  reduces  the 
phospbor-molybdic  acid.  Caustic  alkalies,  their  carbonates,  borates,  phos*- 
phates,  tartrates,  and  acetates,  dissolve  the  precipitates,  some  separating 
again  the  organic  alkaloid.  The  oxides  of  the  earthy  metals,  silver  and  lead, 
and  their  carbonates  gradually  decompose  them  liberating  the  base.  .00007 1 
gramme  of  strychnia  in  one  cubic  centimetre  of  solution  is  very  plainly  pre- 
cipitated. 

Asparagin,  sinapolin,  urea,  hydrocyanic,  hippuric,  nnc,  and  similar  acids, 
and  nitrogenous  bodies,  digitalin,  meconin,  and  similar  organic  neutral 
principles  are  not  precipitated. 

For  chemico-legal  analyses  Sonnenschein  proposes  the  following  easy  way 
of  detecting  the  alkaloids.  The  substances  are  several  times  exhausted  with 
water  strongly  acidulated  with  muriatic  acid,  evaporated  at  about  90^  F.,  to 
a  thin  syrupy  consistence,  diluted  with  water,  after  standing,  filtered ;  pre- 
cipitated by  phosphor-molybdic  acid  in  excess,  the  precipitate  washed  with 
water  on  a  filter,  acidulated  with  nitric  and  phosphor-molybdic  acid,  mixed 
with  hydrate  of  baryta  to  alkaline  reaction,  and  heated  in  a  flask  with  a  tube 
attached  to  gain  ammonia  and  other  volatile  bases  in  muriatic  acid.  The 
residue  is  treated  with  carbonic  acid,  evaporated,  exhausted  with  alcohol  and 
evaporated ;  if  necessary,  recry stall ized  to  purify  the  bases. 

The  phosphor-molybdic  acid  is  prepared  by  precipitating  molybdate  of 
ammonia  with  phosphate  of  lime,  the  yellow  precipitate  is  well  washed  with 
water,  suspended  in  water,  and  dissolved  by  carbonate  of  soda,  evaporated 
and  heated  to  expel  ammonia ;  if  reduction  should  take  place,  it  is  moistened 
with  NO5,  and  again  heated  to  redness ;  the  mass  is  then  dissolved  in  warm 
water  and  mixed  with  NO^  to  strong  acid  reaction,  and  diluted  to  ten  times 
the  weight  of  the  dry  salt ;  after  filtering  it  has  a  golden  yellow  color ;  must 
be  preserved  against  ammoniacal  vapors. 

Besides  the  method  by  phosphor-molybdic  acid  as  above,  the  following 
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older  method  of  testing  for  the  alkaloids,  first  proposed  by  Stas,  has  been 
more  frequently  tried  and  foand  successful. 

The  substance  is  mixed  with  twice  its  weight  of  pure  strong  alcohol  and 
a  little  tartaric  or  oxalic  acid,  and  heated  to  160^  to  165^  F.,  after  cooling, 
filtered,  washed  with  strong  alcohol,  and  the  liqnors  evaporated  below  95^ 
over  sulphuric  acid  or  in  a  current  of  air ;  the  remaining  aqueous  liquid  is 
passed  through  a  wetted  filter,  to  separate  fats,  and  again  evaporated  to  near 
dryness ;  the  product  is  exhausted  with  cold  95  per  cent  alcohol,  evaporated, 
dissolved  in  very  little  water,  bicarb,  soda  or  potassa  added  until  carbonic 
acid  ceases  to  be  evolved,  and  agitated  with  four  or  six  times  its  measure  of 
rectified  ether  free  from  oil  of  wine.  The  residue,  after  evaporation  of  some 
of  the  ethereal  solution,  shows  the  presence  of  either  a  liquid  or  solid  alka- 
loid. If  the  former,  the  ether  is  shaken  with  a  little  of  a  strong  solution  of 
caustic  soda  or  potassa,  decanted,  the  residue  washed  with  ether,  the  liquids 
mixed  with  a/  little  diluted  SO,.  This  ether  then  contains  the  animal  sub- 
stances, the  water,  the  salts  of  nicotia,  conia,  %nd  ammonia ;  sulphate  of 
conia  is  slightly  soluble  in  ether.  The  aqueous  solution  is  decomposed  by 
potassa  and  agitated  with  ether,  the  ether  evaporated  spontaneously ;  to  get 
rid  of  all  traces  of  ammonia,  the  residue  is  placed  for  a  moment  in  vacuo  over 
SO3.  Conia  and  nicotia  may  be  easily  distinguished  by  their  odor  ;  conia 
is  insoluble,  nicotia  soluble,  in  water.  In  water  mixed  with  conia,  a  few 
drops  of  chlorine  water  produce  white  preLcipitate. 

If  the  alkaloid  be  solid,  the  ethereal  solution  is  treated  with  soda  or  po- 
tassa, decanted,  washed  with  much  ether,  evaporated,  dissolved  in  little 
alcohol,  evaporated,  dissolved  in  water  acidulated  with  SO,,  evaporated  in 
vacuo  or  above  sulphuric  acid,  treated  with  pure  carbonate  of  potassa,  then 
with  absolute  alcohol,  which,  on  evaporation,  yields  the-  alkaloid  crystallized. 
If,  after  the  decomposition  by  an  alkali,  the  addition  of  ether  is  delayed, 
morphia,  which  immediately  after  precipitation  is  more  soluble,  becomes  crys- 
talline, and  ether  then  takes  up  but  traces  of  it ;  alcoholic  ether,  however, 
takes  up  larger  quantities  of  morphia.  Otto  therefore  advises  to  add  more 
soda  to  the  washed  (with  ether)  solution  to  prevent  crystallization  of  mor- 
phia, then  add  muriate  of  ammonia,  when,  on  evaporation,  all  morphia  will 
crystallize  out. 

The  volatile  alkaloids,  besides  being  obtained  by  means  of  ether,  are  ob- 
tained by  distilling  the  aqueous  acid  solution  with  soda. 

Meconic  Acid. — For  the  detection  of  opium,  it  is  not  necessary  to  isolate 
the  alkalies,  since  the  reaction  of  meconic  acid  with  sesquichloride  of  iron  is 
unmistakable  evidence  of  its  presence.  The  substance  is  treated  with  alco- 
hol and  a  few  drops  of  muriatic  acid,  evaporated,  dissolved  in  water,  filtered, 
boiled  with  excess  of  magnesia,  filtered,  acidulated  with  muriatic  acid,  and  a 
solution  of  sesquichloride  of  iron  added ;  a  deep  brown  red  coloration  indi- 
cates the  presence  of  meconic  acid. 

1.  Syllabus  of  Natural  Quaternary  Alkaloids. 

anuncu  ^^^•^.^.  ^^^.^  ^  f  Aconitia,  CeoH^^NO,^. 

Aconitum  Napellus.  -J        «      radix    "  *         I  ^*P®1^*"*»         ^ 

Delphinium  staphisagria.  Staphisagria.  Delphinia,  C^^Hj^NO^. 

consolida.  Delphinium,  U,  S*  Staphisaiua,  CgJI^jNOg. 

Hydrastis  Canadensis.  Yellow  root.  Hydrastia  ? 

Ilj'lli'borus  niger.  Helleborus,  U,  S,  Helleboria,         ? 

MenispermacefP. 
CiyHiirnpelos  pareira.  Pareira,  U,  S.  Cissampelina,  Ca^H^iNOj. 
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Cocoultia  IndicaB 
Colombs,  U.  S. 


AiumirU  eooenlos. 
CoDcaluB  pBtnutaa. 

Cwoiniam  fsQMtratnm.         ColamW  wood. 
Berberidea. 


PapaTsr  aoamifenim. 


Henlspermlna,  C„TI,jl 
I  Berberina,  C^HjiNO^ 


Morphia.  C„H,,NO,. 
Narcotins,  C„H   NO,,. 
Codeia,  C„Uj,n6,. 
Tliebnis,  C_H,|NO 
Karceinii,  C,,HjJ.'0|j. 
Ilpiania.  C„H„KO,|. 
Pflparerina,  C,,H,,KO,, 
rWrraia,  C„I1„N0,.. 
I  0,,iTifl,  T 


rSaiigiiinarin»,C^Ii,,N( 
tchelidina,C«H„NA. 

( Olanoina,           t 

Fumariacem. 

1 

taber<>u.4ndfonm»a.  '  |  Turkey  com,  &o. 

}  Corydalim,  C„Hj„NO, 

FuidmU  otteinalia.                Fnmatorr. 

Famarina,         r 

V>oIar<«. 

Viol*  odoraU.                         Viola,  U.S. 

Violia.               1 

AnokieU  lalataria. 

ADobietia,          T 

B^tlHtraetx. 

ThfrnbromiB,  C„H,NjO, 

Camtllitx. 
The*  Bobea.  ChloaM  tta. 

Sapitidacae. 
FibIUdU  aorbilio.  Qnaroiu. 

Sutattx. 
Psganum  harmala.  Harmel  rae. 

CdastrintK. 
Ilex  PangiUTeiuU.  Faragaay  tea. 

Leguminox, 
0«affh>7a  Jamaicenaia.     Jamaica  cabbage-tr 
"      "     ■  Surinam  " 


CineAonactr. 
Tarions  FeruTian  barlu  of 
the  geaaa  oicobona. 

Jaen  and  Cnaco  bark. 
Fara  bark. 
IMtara  bark. 
Caithagena  bark. 
Cephaf  lU  Ipeoacnanha. 
Coffea  ArabicB. 


Cinchona,  U.  S. 


I  Unofflcinal  barks.        I 


Ipecac  aanha,  U. 
Cuffue. 
Cospoiitr. 
Arnica  montana.  Arnica,  U.  S. 

Apocyiiac*r. 
StrychnM  ddz  ramlca.  Nax  vomica,  U.  S. 

Ignatia.  St.  Ignatiuu  buan. 

Certwra,  unknown  BpeclHS.    Pao  pereira. 

Solanatra. 
Soluniro  dnleamani  and  otiier    Dulcamara,  U.  S. 


Calblna.     (3ee  CincAonacex.') 

Jamaicina  I 

Sariuamina         F 
rConhjdrina,   C„H„NO,.      (See 
i      Coma  among  the  ternarj  al- 
'     kaloida.) 

Qninia,  C„H,,N,0  . 

Qilinidia,  C„Hj,N,0,. 

Cinohonia,  C„H„N,'V 

Cinclionidla,  C„ll„N,0,. 

Aricia,C,,H„N,0,. 

Paricia,        ? 

Pilayia,        1 

Carthagla,   T 

Emetla,  C^HuNO,  f 
CaSeina,  Theina,  C^H|oN,0,+2  aq. 

Amloina,  ? 

1  Strychnia,  C,,n_N,0,. 
I  Brucia,  C«H^n!o,. 
)  Igasaria,  C„U_S,0,. 

Fereirina        F 
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Atropa  beUadonna.  Belladonna,  U.  S.   {  ^Ua^ioi^"^^'' 

Datnra  stramoniam.  Stramoniom,  U,  S,    Datnria,  identfoal  with  atropia  f 

Hjoscjamns  niger  and  albas.      Hyosojamns,  U.  S»    Hyoscyamia,  C34H2}NOf. 

LaurinesB.  (  Bebeerina,  GggHjiNOf. 

Neotandra  rodiei.  Bebeem  bark.         ( Sepeerina,  ? 

Piperaceae,  1 

Piper  longnm,  nignim  and  albnm.  Piper,  U,  S,  >  Piperina,  CtoH^N^Oio^'^  ^* 

Piper  caudatam.  Cubeba  olnsii.        J 

Melanthacea,  1  Veratria,  C^B.^J)^^ 

Veratmm   albnm,  sabadilla         Veratmm,  U,  S.    V  Sabadillia,  C^^UggN^Oio  f 
viride.  J  Jervia,  C^pHjNgOj. 

Colohicum  antnmnale.  Colohiomn,  U,  S.     Colchioia.  f 

2.  Syllabus  of  Artificial  Quaternary  Alkaloids. 

Qninicia,  O^^L^fi^,         From  qninia  and  qninidia.  ^   (See   Cincktma  Alka- 

Ciuchonicia,  G^d^^fig*    From  cinohonia  and  cinohonidia.     /      loids.) 

Tropia,  ?  From  atropia. 

Porphjrharmina    ?  From  harmalina  and  harmina. 

3.  Native  Ternary  Alkaloids, 

Leguminous. 
Spartinm  scoparinm.  Sooparins,  U,S»^  Broom.    Sparteina,  NCijH,^. 

UmbfUliferaB, 
Coninm  macnlatnm.  Coninm,  C/^iS.,  Hemlock.    Conia,NC,fH,5. 

LoheliaceK, 
Lobelia  inflata.  Lobelia,  U»  S.  Lobelina,        f 

Solanaceae, 
Nicotiana  tabacnm.  Tabaonm,  17.5.,  Tobacco.    Nicotia,  NjCiqH,^. 

Rosacea, 
Pfms  commnnis.    Flowers  Sorbns  anonparia,  Cra- 
Uegus  monogyna  and  oxycantha. 

Chenopodeap, 
Chenopodinm  valvaria.      Herb. 

Fungi, 
Secale  comntnm.  Ergota,  U.  S, 


Secalina, 

or 
Propylamin 


|nc«h.. 


4.  Artificial  Ternary  Alkaloids, 

(a)  By  Decomposition  of  Native  Alkaloids,  mostly  with  Potassa  or  other 

Alkalies, 

Conia,  NCifH,;^.     From  conhjdrina  bj  anhjdrons  phosphoric  acid. 

Ethjlamin,  NC4H7.    From  narcotina  ;  thin  colorless  liqnid,  boiling  at  66^  F. ;  strong 

ammoniacal  odor ;  burning  with  a  jellow  flame ;  miscible  with  water ;  strcmg 

base. 
Propylamin,  NC^Hg.    From  narcotina  and  codeia.    (  See  Secalina,) 
Methylamin,  NC^Hg.     From  narcotina,  codeia,  morphia,  caffeina  by  potassa ;  a  liqne- 

fiable  gas,  ammoniacal  odor ;  very  soluble  in  water ;  burns  with  a  yellow  flame ; 

strong  base. 
Piperidina,  NC,oH,|.    From  piperina  by  a  mixture  of  soda  and  lime. 

(b)  IVom  Alkaloids,  and  in  Coal  Tar, 

Lepidina,  NCjoH^.    From  cinchonia  by  potassa ;  colorless  oil ;  distils  at  6OOO. 

Pyridina,  NC,oHc.     Like  former;  distils  at  2420 ;  soluble  in  water. 

Lutidina,  NC,4Hq.  Like  former;  distils  at  31  (P;  aromatic  oil  separated  from  its 
aqueous  solution  by  heating. 

Pyrrolina,  NHgOj.  Like  former ;  distils  at  271^;  agreeable  ethereal  odor ;  colors  pine- 
wood  moistened  with  HCl  carmine  red ;  turns  red  with  NOg. 
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Qninolina  or  Leuoolina,  NC,9Hf.  From  qninia,  cinohonia,  strjchnia,  berberina  hy 
potassa;  oilj;  disagreeable  bitter  almond  odor;  distils  at  462P]  dissolves 
much  water,  in  which  it  is  little  soluble. 

Pieolina,  NC„H,.  From  piperina  and  oinchonia  hj  potassa  ;.  distils  at  2750  ;  pine 
wood  18  colored  yellow. 

(c)  IVom  other  Sources, 

Tolnidina,  NC,4H^  From  nitrotolnol  \>j  NH,  and  HS ;  from  oil  of  tnrpentine  bj  NO5 
and  KO  ;  little  solable  in  water,  easily  in  other  solvents ;  liquid  at  104P ;  boil- 
ing at  3880;  intensely  yellow  with  pine  wood. 

Anilina,.  NC,^.    From  coal-tar ;   from  indigo  by  KO,  from  nitrobenzol  by  HS  and 
NH^S,  &c. ;   vinous  odor ;   aromatic  taste  ;  boiling  point  36(P ;  by  NO5  deep 
blue,  yields  picric  acid.    Synonyms  crystallin,  benzidamin,  phenylamin. 
• 

Aconitia,  U.S. 

This  alkaloid  is  directed  to  be  prepared  from  the  root  by  extracting 
with  boiling  alcohol,  evaporating,  treating  the  alcoholic  extract  with 
a  mixture  of  water  and  dilute  sulphuric  acid.  The  sulphate  being 
decomposed  by  ammonia,  yields  a  precipitate  of  aconitia,  which  requires 
to  be  purified,  and  is  then  in  the  condition  of  a  white  or  yellowish 

Eowder,  containing  water.  It  is,  when  anhydrous,  in  the  form  of  a 
rittle  mass,  usually  of  a  yellowish  brown  color;  with  difficulty  it 
may  be  obtained  in  crystalline  grains.  It  imparts  a  sensation  of 
numbness  to  the  tongue,  which  is  extremely  powerful  and  character- 
istic. It  is  sparingly  soluble  in  water,  though  forming  soluble  salts 
on  the  addition  of  acids;  it  dissolves  freely  in  ether,  alcohol,  and 
chloroform.  Being  a  very  small  product  of  the  root,  it  is  extremely 
expensive  and  liable  to  adulteration ;  probably  very  little  that  is  sold 
as  such  is  reasonably  pure. 

Aconitia  is  one  of  the  most  virnlent  of  poisons,  and  extreme  caution  is 
necessary  if  used  internally.  Externally  applied,  it  prodaces  on  the  skin  a 
prickling  sensation  followed  by  numbness  and  a  feeling  of  constriction.  Its 
principal  use  is  in  cases  of  neuralgia,  in  ointment  made  by  triturating  the 
alkaloid  first  with  a  little  alcohol  or  oil,  and  then  with  an  unctuous  vehicle. 
From  a  half  to  two  grains  are  added  to  one  drachm  of  the  ointment.  The 
galenical  preparations  of  aconite  will  answer  every  useful  purpose  to  which 
aconitia  can  be  applied.  The  salts  of  aconitia  are  uncrystallizable,  or  with 
difficplty  obtained  in  a  crystalline  state ;  they  are  as  poisonous  as  the  pure 
alkaloid. 

Concentrated  nitric  acid  dissolves  the  alkaloid  without  coloration ;  con- 
centrated sulphuric  acid  imparts  a  yellow,  afterwards  a  reddish  violet  color. 

NapeUina  occurs  in  the  genus  aconitum,  with  aconitia  in  very  small  pro- 
portion. It  may  be  obtained  from  the  crude  aconitia,  which  is  dissolved 
with  as  little  ether  as  possible ;  the  residue  is  dissolved  in  absolute  alcohol, 
precipitated  by  acetate  of  lead,  treated  with  sulphuretted  hydrogen,  then 
with  carbonate  of  potassa,  evaporated,  exhausted  by  absolute  alcohol,  and 
decolorized  by  animal  charcoal.  It  is  a  white  electrical  powder,  of  a  bitter, 
afterwards  burning  taste ;  pure  ether  dissolves  it  with  some  difficulty.  It  is 
distinguished  from  aconitia  by  not  being  precipitated  by  ammonia,  from  its 
dilated  solution  in  muriatic  acid,  and  by  being  more  soluble  in  dilute  alcohol. 

Delphinia. — The  alcoholic  extract  of  the  seed  of  delphinium  staphisagria 
is  treated  with  dilute  sulphuric  acid,  precipitated  with  an  alkali,  again  dis- 
solved in  dilute  sulphuric  acid,  the  coloring  matter  precipitated  by  a  few 
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drops  of  nitric  acid,  the  alkaloid  by  potassa ;  it  is  then  obtained  by  evapora- 
tion of  its  solution  in  absolute  alcohol,  one  poand  yields  about  one  drachm. 
It  is  a  light  yellowish  or  white  powder;  its  taste  is  burning,  acrid,  very 
persistent  in  the  throat ;  it  is  soluble  in  alcohol  and  ether ;  the  salts  are  bitter 
and  acrid,  some  deliquescent. 

Staphisaina, — If  delphinia  is  dissolved  in  ether,  this  alkaloid  remains  behind 
as  a  yellowish,  ancrystallizable  mass,  of  an  acrid  taste,  which  forms  acid  salts. 

Hydrasiia  is  prepared  by  treating  the  aqueous  extract  of  yellow  root  with 
magnesia,  and  extracting  the  precipitate  with  boiling  alcohol. 

Brilliant  yellow  crystals,  insoluble  in  water,  sparingly  soluble  in  cold  alco- 
hol and  ether,  soluble  in  chloroform  and  boiling  alcohol,  fusible  in  heated 
turpentine;  it  has  an  alkaline  reaction  on  litmus;  by  concentrated  nitric 
acid  it  is  colored  deep  red.  Concentrated  sulphuric  acid  has  little  action  in 
cold ;  when  heated  a  purple  color  is  produced ;  concentrated  muriatic  acid 
dissolves  it. 

The  salts,  which  are  intensely  bitter,  have  not  been  obtained  in  crystals  yet 

Hydrastin  is  much  employed  by  the  eclectics  as  a  valuable  tonic,  which 
has  an  especial  action  on  diseased  mucous  tissues.  It  is  given  in  doses  of 
from  three  to  five  grains  several  times  a  day. 

HeUehoria  is  obtained  by  treating  the  root  with  alcohol  containing  one- 
fiftieth  sulphuric  acid;  the  tincture  is  treated  with  magnesia,  the  filtrate 
acidulated  with  sulphuric  acid,  water  is  added,  the  alcohol  distilled  off, 
filtered,  decomposed  with  carbonate  of  potassa,  and  by  shaking  with  ether,  the 
alkaloid  obtained  in  solution.  It  is  white,  crystalline,  easily  soluble  in  water, 
alcohol,  and  ether ;  taste  bitter  and  acrid ;  not  volatile ;  as  it  evolves  ammonia 
when  treated  with  potassa,  its  proper  place  appears  to  be  among  the  alkaloids, 
though  its  chemical  nature  is  not  known. 

Otssampelina  or  Pelosina. — It  is  prepared  by  carefully  precipitating  an 
infusion  of  the  root  made  with  sulphuric  acid  water,  washing,  drying  at  212^, 
and  dissolving  in  absolute  ether,  which  is  free  from  alcohol  and  water. 

The  yellowish  hard  semitransparent  mass  is  colored  yellow  by  sunlight ; 
without  smell ;  taste  disagreeably  sweetish  bitter ;  soluble  in  alcohol  and 
ether ;  insoluble  in  water,  but  swelling  up  and  combining  with  it ;  in  this 
state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidized. 

Menistpermina  is  contained  in  the  shell  of  cocculus  Indicus.  To  prepare 
it,  the  alcoholic  extract  is  first  extracted  by  cold  water,  then  by  hot  water, 
from  which  solution  mineral  acids  precipitate  picrotoxic  acid  in  crystals ; 
the  filtrate  is  precipitated  by  an  alkali,  the  precipitate  extracted  with  acetic 
acid,  again  precipitated,  washed  with  cold  alcohol,  and  the  alkaloid  extracted 
by  ether. 

It  crystallizes  in  needles  or  prisms,  which  are  very  bitter. 

Berherina  is  one  of  the  active  principles  of  barberry  and  Colombo  root. 
It  is  prepared  from  the  aqueous  extract  by  treating  it  with  82  per  cent, 
alcohol,  distilling  it  off,  crystallizing  the  alkaloid  in  a  cool  place,  and  purify- 
ing it  by  recrystallization. 

It  is  bcvSt  extracted  from  Colombo  wood,  the  wood  of  coscinium  fenestratum, 
a  tree  growing  in  Ceylon.  The  decoction  of  the  wood  is  evaporated,  the 
extract  treated  with  boiling  alcohol,  filtered  while  hot,  distilled  to  an  oily 
residue,  which,  after  twenty-four  hours,  is  filled  with  crystals  of  berberina ; 
the  mother  liquor  is  removed,  and  the  crystals  purified  by  a  recrystallization 
from  alcohol,  and  treating  with  animal  charcoal. 

It  crystallizes  in  fine  yellow  needles,  containing  12  HO,  of  a  strongly 
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bitter  taste,  insoluble  in  ether,  easily  soluble  in  boiling  water  and  alcohol. 
By  concentrated  snlphoric  acid  it  is  dissolved  with  an  olive-green  color ;  by 
concentrated  nitric  acid,  red  with  nitrous  acid  fumes ;  by  distillation  with 
lime  it  yields  quinolina. 

It  is  a  dye  for  silk,  cotton,  wool,  and  linen.  Its  salts  have  a  yellow  color, 
and  are  crystallizable. 

Berhina  {Oxyacanthin) The  bark  of  barberry  root  is  extracted  with 

alcohol,  mixed  with  one-eighth  water,  the  alcohol  distilled  off,  the  filtrate 
eraporated,  berberina  crystallized  out,  the  mother  liquor  precipitated  by 
carbonate  of  soda,  and  the  precipitate  treated  with  sulphuric  acid  and  animal 
charcoal. 

White  powder,  colored  brown  by  sunlight,  bitter;  nearly  insoluble  in 
water,  soluble  in  alcohol,  ether,  fixed  and  volatile  oils. 

The  salts  are  crystallizable,  colorless,  bitter. 

The  OnuM  Alkaloids  and  their  Salts. 

The  various  kinds  of  opium,  as  produced  in  different  localities, 
always  contain  morphia,  on  which  the  activity  of  opium  depends  in  h 
large  degree;  narcotina  and  some  other  alkaloids  are  likewise  always 
present,  but  some  species  contain,  besides  them,  one  or  two  alkaloids 
which  have  not  been  found  in  opium  as  generally  produced.  Besides 
the  acid  and  neutral  principle,  there  have  been  discovered  nine  dis- 
tinct alkaloids,  many  of  which,  however,  are  still  little  known. 

Morphia, 

Morphia,  which  is  the  only  one  commonly  used  in  medicine,  was 
first  discovered,  and  is  the  most  abundant  It  is  the  best  and  most 
familiar  of  the  alkaloids. 

There  are  various  processes  for  its  preparation,  of  which  that  of  the 
Pharmacopma^  already  adverted  to,  is  the  simplest  and  best  for  the 
student  who  may  be  disposed  to  attempt  this,  by  no  means  difficult 
experiment.  Beduced  in  quantity  to  suit  the  purpose,  it  is  nearly  as 
follows : — 


Take  of  Opium,  sliced 

•    d.j. 

Solution  of  ammonia 

.    fsss. 

Water, 

Alcohol, 

Animal  charcoal,  of  each 

.     sufficient. 

Macerate  the  opium  with  fSvj  of  water,  working  it  with  the  hands 
or  a  pestle,  as  described  under  the  head  of  Tincture  of  Opiurn^  into  a 
paste  (if  powdered  opium  is  used,  this  is  unnecessary);  then  digest  it 
for  twenty-four  hours,  and  strain.  Macerate  or  digest  the  residue  in 
the  same  way,  successively,  with  similar  portions  of  water,  and  strain ; 
then  mix  the  infusions,  evaporate  to  fSviij,  and  filter.  To  the  con- 
centrated aqueous  solution  thus  obtained  add  first  fSvj  of  alcohol, 
and  then  fjij  of  solution  of  ammonia,  previously  mixed  with  about 
f^ss  of  alcohol ;  cover  the  vessel  and  set  it  aside.  After  twenty-four 
hours  pour  in  the  remaining  fjij  of  solution  of  ammonia,  mixed,  as 
before,  with  alcohol,  and  again  set  aside  that  the  morphia  may  crys- 
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tallize  out  The  only  remaining  process  is  to  purify  the  crystals 
which  are  formed  in  the  bottom  of  the  vessel.  This  is  done  by  dis- 
solving them  in  boiling  alcohol,  and  filtering,  while  hot,  through  ani- 
mal charcoal.  A  common  flask  will  serve  for  the  solution,  and,  for 
small  operations,  the  application  of  heat  to  the  funnel  will  be  unneces- 
sary. It  may  be  conveniently  arranged  over  an  evaporating  dish. 
The  filtered  liquid,  as  it  falls,  will  be  immediately  cooled  by  contact 
with  the  dish,  and  the  extended  surface  will  favor  the  spontaneous 
evaporation  of  the  alcohol,  so  that  a  small  crop  of  crystals  (40  to  60 
grains)  of  morphia  may  be  expected. 

This  is  an  excellent  method  of  testing  the  value  of  specimens  of  opium, 
except  that,  for  approximate  results,  it  is  not  necessary  to  carry  out  the  last 
part  of  the  directions,  but  is  as  well  to  take  the  weight  of  the  crystallized 
morphia  as  at  first  thrown  down.  The  animal  charcoal  deprives  the  product 
of  color,  but  is  apt  to  absorb  a  portion  of  alkaloid  also  ;  so  that^  to  get  the 
entire  yield,  the  charcoal  should  be  digested  in  a  further  portion  of  aJcohoI, 
which  should  be  added  to  the  filtrate.  The  motive  for  using  alcohol  with  the 
ammonia  added  to  the  concentrated  liquid  in  the  first  instance,  is  to  take  up 
the  resinous  coloring  matters,  which  would  otherwise  contaminate  the  pre- 
cipitate. 

Morphia,  as  thus  obtained,  is  in  small  but  brilliant  prismatic  crystals, 
containing  2H0,  or  nearly  six  per  cent.,  which  are  transparent  and  colorless, 
intensely  bitter  when  dissolved,  but  nearly  insoluble  in  water,  also  insoluble 
in  ether.  It  dissolves  in  about  thirty  parts  of  boiling  alcohol,  in  fixed  alka- 
line solutions,  and  with  great  facility  in  dilute  acids,  which  it  neutralizes, 
forming  salts.  One  hundred  parts  of  chloroform  dissolve  .57  of  morphia;  if 
heated  with  caustic  potassa,  methylamin  is  evolved.  Of  course,  it  is  entirely 
dissipated  by  heat. 

In  powder,  it  strikes  a  deep  blue  color  with  neutral  salts  of  sesquioxide, 
or  with  sesquichloride  of  iron,  decomposes  iodic  acid  with  liberation  of 
iodine,  and  forms,  with  nitric  acid  added  to  it  in  powder,  a  red  compound 
passing  into  yellow  ;  with  nitric  containing  some  sulphuric  acid,  it  strikes  a 
green  color ;  chlorine  colors  morphia  difi'used  in  water  orange,  then  red,  and 
after  solution  yellow,  and  ultimately  causes  a  fiocculent  precipitate. 

Morphia  may  be  considered  pure,  if  ether  takes  nothing  up,  if  it  is  wholly 
soluble  in  alcohol,  and  when  its  solution  in  diluted  nitric  acid  is  not  precipi- 
tated by  nitrate  of  silver,  nitrate  of  baryta,  phosphate  and  oxalate  of  ammonia. 

Officinal  Salts, — These  are  three  in  number,  as  follows:  sulphate, 
muriate,  and  acetate.  They  are  made  by  forming  solutions  of  the 
alkaloids  in  the  appropriate  acids  and  evaporating. 

Mbrphice  Sulphas,  U.  S. — This  is  in  white  feathery  crystals,  very 
soluble  in  water,  of  an  intensely  bitter  taste.  It  is  by  far  the  most 
common  of  the  morphia  salts.    Dose,  one-eighth  to  one-fourth  grain. 

Mbrphice  Murias,  U.  S. — This  is  most  used  in  England,  where  it  is 
oiTicinal  as  morphiad  hydrochloras.  It  is  somewhat  less  soluble  in 
water,  though  sufficiently  so  for  use  in  medicine.  Dose,  the  same  as 
of  the  sulphate. 

Mbrphice  Acetas,  U.  S. — This  is  a  white  powder,  seldom  crystalline 
in  appearance.  It  is  apt  to  be  deficient  in  the  proportion  of  the  acid 
ingredient,  and  to  be  comparatively  insoluble,  in  which  case  a  few  drops 
of  acetic  acid  to  the  liquid  will  make  a  clear  solution.    This  is  much 
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used  for  external  application,  though  adapted  also  to  the  form  of 
powder  or  pill.    Dose,  the  same  as  of  the  foregoing. 

Marphia  Citrtu. — In  some  parts  of  the  XlDited  States  a  solution  of  this 
salt  is  employed.  It  is  prepared  by  dissolving  16  grains  of  morphia  with  8 
l^ns  citric  acid  and  ^  grain  cochineal  in  one  ounce  of  water.  It  is  consi- 
dered 2i  times  stronger  than  laudanum  ;  its  dose  is  10  drops. 

Valerianate  of  morphia  is  an  unofQcinal  salt,  made  by  neutralizing  the 
alkaloid  with  yalerianic  acid.     Its  dose  is  from  one  eighth  to  one-half  grain. 

Narcotina  is  a  brilliant  crystalline  principle,  which  is  easily  obtained  by 
extracting  aqueous  extract  of  opium  with  ether,  which  leaves  it,  on  evapora- 
tion, nearly  pure.  It  is  nearly  insoluble  in  water ;  its  alcoholic  solution  is 
Tery  bitter,  but  has  no  alkaline  reaction ;  it  is  insoluble  in  alkalies  and  lime- 
water;  100  parts  of  chloroform  dissolve  3T.1T  parts,  and  1  ounce  of  olive 
oil  1.2  grain  of  narcotina;  it  is  not  acted  on  by  sesquisalt  of  iron  or  pure 
nitric  acid,  but  sulphuric,  with  but  a  trace  of  nitric  acid,  colors  it  blood  red. 
Its  salts  are  generally  acid  and  crystallize  with  difiQculty.  Narcotina  is  not 
narcotic.  It  has  been  given  as  a  tonic  and  antiperiodic,  in  dovses  as  high  as 
half  a  drachm,  without  the  production  of  narcotic  symptoms.  The  following 
four  homologous  varieties  of  narcotina  have  been  distinguished,  which,  by 
treatment  with  caustic  potassa,  yield  homologous  volatile  bases: — 

Normal  narcotina,  G^sH^NO^^,  yields  ammonia. 
Methylic  narcotina,  C^^U^NOm*  yields  methylamin. 
Ethylic  narcotina,  C^ellagNO^,  yields  ethylamin. 
Propylic  narcotina,  C^gHgyNOj^,  yields  propylamin.     ' 

Narcotina,  by  the  influence  of  dilute  SO,  and  hyperoxide  of  manganese,  is 
decomposed  into  water,  opianic  acid,  and  the  following  stronger  alkaloid. 

Coiamina. — Crystallizing  in  colorless  prisms,  easily  soluble  in  boiling 
water,  intensely  bitter,  alkaline  reaction.  The  various  homologous  kinds  of 
narcotina  appear  to  furnish  also  homologous  kinds  of  cotarnina : — 

Normal  cotarnina,  C„HjNOg.  Methylic  cotarnina,  Cj„n,jNOfl. 

Ethylic  cotarnina,  CJl^O^.  Propylic  cotarnina,  CagH^NOg. 

Codeia  crystallizes  in  octohedral  or  prismatic  crystals,  with  two  equivalents 
of  water,  soluble  in  alcohol,  ether,  and  in  boiling  water.  It  is  not  precipi- 
tated by  ammonia,  and  is  insoluble  in  fixed  alkalies ;  it  is  colored  yellow  by 
nitric  acid.     Its  salts  are  neutral,  and  have  a  bitter  taste. 

In  doses  from  one-fifth  to  one-half  grain,  it  is  said  to  produce  a  tranquil- 
lizing effect,  while  over  two  grains  produce  sleep,  with  stupefaction,  and 
sometimes  with  nausea  and  vomiting. 

TTiebaia,  or  paramorphia,  is  contained  in  the  precipitate  produced  by 
lime  in  an  infusion  of  opium,  from  which  it  is  obtained  by  extracting  with 
muriatic  acid,  precipitating  by  ammonia,  and  crystallizing  from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble  in  water, 
and  colored  red  by  sulphuric  acid. 

Narceina  occurs  in  very  thin  prisms,  of  a  bitter  taste,  which  are  fusible  at 
197.5^,  and  easily  soluble  in  hot  water.  Its  combinations  with  acids  are 
obtained  with  some  difficulty ;  they  are  rendered  blue  by  a  little  water,  color- 
less by  more  water,  blue  again  by  fused  chloride  of  calcium. 

Opiania  is  contained  in  Egyptian  opium ;  it  crystallizes  in  long  prisms, 
which  are  insoluble  in  water,  but  dissolve  in  hot  alcohol.  It  has  an  alkaline 
reaction,  a  bitter  taste,  and  is  narcotic.  Nitric  acid  renders  it  yellow,  if 
added  to  its  solution  in  sulphuric  acid,  blood-red  changing  to  light  yellow. 
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Papaverina  is  an  alkaloid  in  small  acicular  crystals,  which  turn  blae  with 
sulphuric  acid ;  with  muriatic  acid  in  excess  it  forms  very  insoluble  colorless 
prisms,  which  possess  a  high  refractiye  power.  It  is  insoluble  in  water,  little 
soluble  in  alcohol  and  ether. 

Phormia^  or  pseudomorpkia,  has  been  obtained  by  Pelletier  only  from  a 
few  lots  of  opium,  after  precipitating  the  sulphate  of  morphia  by  ammonia, 
and  evaporating  the  mother  liquid,  white  micaceous  scales  are  separated, 
containing  about  one-tenth  per  cent,  of  SO,;  after  removing  the  acid  by 
ammonia,  the  crystals  of  phormia  are  not  so  lustrous  as  before,  and  it  is  not 
80  soluble  in  water,  it  is  insoluble  in  absolute  alcohol  and  ether,  somewhat 
soluble  in  alcohol  of  .833  sp.  gr.,  soluble  in  caustic  soda  and  potassa.  Nitric 
acid  colors  it  red,  oxidizing  it  ultimately  to  oxalic  acid.  Neutral  salts  of 
sesquioxide  of  iron  render  it  blue ;  the  blue  solution,  in  sesquichloride  of 
iron,  turns  greeu  on  boiling ;  on  the  addition  of  ammonia,  wine-red.  It  is 
not  poisonous. 

Opina  or  Porphyroxin, — Powdered  opium  is  exhausted  by  cold  ether,  then 
by  a  weak  solution  of  carbonate  of  potassa,  again  by  ether,  codeia,  thebaia, 
and  opina  are  dissolved ;  the  extract  of  the  last  tincture  is  dissolved  in  muri- 
atic acid,  precipitated  by  ammonia  (codeia  remains  in  solution),  the  precipi- 
tate is  treated  with  alcohol,  which,  leaving  thebaia  behind,  dissolves  opina. 
It  crystallizes  in  fine  needles,  soluble  in  alcohol,  ether,  and  dilute  acids;  solu- 
tions in  mineral  acids  turn  purplish  red  on  boiling. 

The  following  is  Merck's  test  for  opium: — 

The  concentrated  solution  is  treated  with  caustic  potassa,  and 
shaken  with  ether;  a  strip  of  paper  having  been  dipped  several  times 
in  the  ethereal  solution,  is  moistened  with  muriatic  acid,  and  exposed 
to  the  vapors  of  boiling  water ;  on  account  of  the  opina,  the  paper 
will  acquire  a  red  color,  if  opium  had  been  present  in  the  liquid.  (See 
also  Meconic  Add) 

Sanguinarinaj  or  Chderythrina, 

This  alkaloid  is  derived  from  the  root  of  one  of  our  most  familiar  indige- 
nous plants,  by  exhausting  it  with  weak  sulphuric  acid,  precipitating  by 
ammonia,  dissolving  it  out  by  ether,  and  precipitating  by  sulphuric  acid.  It 
is  a  white,  pearly  substance,  of  an  acrid  taste,  very  soluble  in  alcohol,  also 
soluble  in  ether,  in  fixed  and  volatile  oils.  With  acids  it  forms  soluble  salts, 
which  are  remarkable  for  their  beautiful  red,  crimson,  and  scarlet  colors. 
From  this  it  is  inferred  that  a  native  salt  of  this  alkaloid  is  the  occasion  of 
the  brilliant  color  of  the  fresh  juice  of  the  plant.    The  alkaloid  is  poisonous. 

Chelidina. — The  precipitate,  as  above,  which  is  insoluble  in  ether,  is 
exhausted  with  dilute  sulphuric  acid,  the  solution  precipitated  by  ammonia, 
and  the  precipitate  crystallized  from  acetic  acid,  when  colorless  flat  crystals 
remain,  which  are  free  of  acetic  acid,  have  a  bitter  taste,  and  dissolve  in 
alcohol,  fixed  and  volatile  oils. 

It  forms  colorless,  acidulous  salts,  of  a  purely  bitter  taste,  which  are  not 
poisonous. 

Another  alkaloid  has  been  discovered  by  Prof.  E.  S.  Wayne,  in  the  ethereal 
solution  of  sanguinarina ;  its  sulphate  remains  dissolved  in  ether  after  san- 
guinarina  is  precipitated  ;  its  salts  are  of  a  deep  red  color.  (See  Am,  Joum, 
of  Pharm.j  vol.  xxviii.  p.  620.) 

Glaucina  is  prepared  from  the  juice  of  the  herb  of  glaucium  Inteum,  by 
precipitating  it  with  sugar  of  lead,  treating  the  filtrate  with  sulphuretted 
hydrogen,  precipitating  it  with  tannin,  decomposing  the  precipitate  by  lime, 
and  crystallizing  from  alcohol. 
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It  is  in  pearly  scales,  of  a  burning:,  acrid  taste,  soluble  in  boiling::  water, 
ether,  and  alcohol.  It  assumes  a  red  color  in  the  light,  dissolves  in  sulphuric 
acid,  with  a  greenish-blue  color,  rendered  reddish  by  dilution,  and  precipi- 
tated by  ammonia,  with  a  blue  color.     Its  salts  are  acrid. 

Picroglaucina,  gaudna^  is  prepared  from  the  root  in  a  similar  way.  It  is 
in  white  crystalline  scales,  of  a  bitter,  nauseous  taste,  soluble  in  water,  alco- 
hol, and  ether,  and  colored  deep  green  by  sulphuric  acid.  The  salts  are 
CTystallizable,  and  of  a  bitter,  nauseous  taste. 

Corydalina, — The  juice  of  the  root  is  precipitated  by  acetate  of  lead, 
dflnte  sulphuric  acid  and  ammonia ;  the  last  precipitate  yields  the  alkaloids 
to  alcohol.  It  has  also  been  obtained  from  the  American  species,  though 
by  a  different  process. 

Soft  grayish  white  lumps  or  powder,  colorless  prisms  or  scales,  without 
odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether  and  alcohol,  alka- 
line reaction,  the  solutions  are  greenish-yellow  ;  it  melts  in  boiling  water,  is 
solnble  in  caustic  alkalies ;  the  salts  are  soluble,  very  bitter,  somewhat  crys- 
tallizable ;  nitric  acid,  even  in  dilute  solutions,  colors  corydalina  red  or  blood- 
rcd,  destroying  it  at  the  same  time.  (See  Am,  Joum,  of  Pharm,^  vol  xxvii. 
p.  206.) 

Fumarina  is  similar  to  the  foregoing,  but  soluble  in  water  and  insoluble  in 
ether. 

Violia, — The  alcoholic  extract  is  treated  with  ether,  then  boiled  with  sul- 
phoric  acid  and  water,  precipitated  with  oxide  of  lead,  the  precipitate  treated 
with  alcohol.  Similar  in  its  action  to  emetia ;  but  differing  chemically  from 
it  by  rendering  reddened  litmus  paper  green,  and  being  more  soluble  in  water, 
less  in  alcohol.     Some  violets,  however,  contain  emetia, 

Anehietia. — ^In  the  root  of  anchieta  salutaris,  which  is  successfully  used  in 
Brazil,  for  the  treatment  of  various  skin  diseases. 

The  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted  with 
moriatic  acid  and  water,  evaporated  and  precipitated  by  ammonia ;  by  treat- 
ment with  animal  charcoal  and  repeated  crystallization  from  alcoholic  solution 
it  is  obtained  pure.    Yield  about  .42  per  cent. 

Straw-yellow  needles,  insoluble  in  ether  and  water,  easily  soluble  in  alco- 
hol, no  smell,  taste  sharp,  nauseous ;  nitric  acid  colors  it  orange-yellow  to 
chrome-yellow ;  sulphuric  acid  violet  to  blackish. 

The  salts  are  soluble,  crystallizable  ;  the  muriate  is  colorless,  crystallizing 
from  hot  water  in  star-like  needles,  after  which  it  is  insoluble  in  water. 

I%eobromina, — It  is  prepared  from  the  chocolate  nut,  by  a  process  similar 
to  that  for  obtaining  caffeina.  It  dissolves  with  difficulty  in  boiling  water, 
alcohol  and  ether ;  boiling  solution  of  caustic  baryta  dissolves  it,  and  it  sepa- 
rates again  on  cooling.  It  has  a  slightly  bitter  taste,  is  unalterable  in  contact 
with  the  air,  is  rendered  brown  on  exposure  to  a  heat  of  480°,  and  sublimes 
at  between  554°  and  563°,  leaving  but  little  charcoal. 

Its  salts  resemble  those  of  caffeina.  The  tannate  is  soluble  in  an  excess 
of  tannic  acid  in  alcohol  and  boiling  water.  With  chlorine  it  is  converted 
into  methylamin. 

Caffeina,  Thein,  Guaranin,  Psoralein. — It  is  prepared  from  the  hot  infu- 
sion of  tea  or  coffee  by  precipitating  the  tannic  acid  with  subacetate  of  lead, 
boiling  the  mixture,  filtering,  removing  the  excess  of  lead  by  hydrosulphuric 
or  sulphuric  acid,  evaporating  the  clear  liquor  and  recrystallizing  the  product. 

A.  Vogel,  Jun.'s,  method  is  as  follows:  Powdered  coffee  is  extracted  by 
commercial  benzol,  this  is  distilled  off,  leaves  an  oil  and  caffeina  behind ;  the 
oil  is  removed  by  a  little  ether  or  by  water,  from  which  latter  liquid  the  alka- 
loid crystallizes  on  cooling. 
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Coffee  contains  about  J  per  cent,  tea  (gun-powder)  1  to  4  per  cent.,  ilex 
Paraguayensis  (psoralea  glandnlosa),  .13  per  cent,  of  caffeina.  Black  tea 
contains  more  caffeina  than  green  tea. 

It  crystallizes  in  needles,  losing  2H0  water  of  crystallization  at  302^  F. ; 
it  melts  at  352^  and  sublimes  at  T25^  without  decomposition  ;  it  is  soluble 
in  alcoholy'^ether,  chloroform  and  hot  water,  cold  water  dissoWes  but  little. 
If  boiled  with  nitric  acid,  the  yellow  liquid  assumes  a  purple  color. 

Its  salts  and  double  salts  are  well  defined  and  crystallizable,  some  are  de- 
composed by  water.  It  produces  a  crystalline  precipitate  with  nitrate  of 
silver,  and  with  iodide  of  potassium  and  mercury.  Tannate  of  caffeina  is 
obtained  as  a  white  precipitate,  soluble  in  boiling  water. 

Caffeina  is  not  an  alimentary,  but  a  poisonous  substance,  producing  death 
in  various  animals,  by  palsying  the  nervous  system.  {Dr,  Stuhlmann,)  Its 
citric  acid  salt,  with  excess  of  the  acid,  has  been  used  with  considerable  suc- 
cess in  the  treatment  of  sick-headache.     (See  Extemporaneous  Pharmacy,) 

Hamialina. — ^The  seeds  of  peganum  harmala  (ruta  sylyestris),  a  plant  of 
Southern  Kussia,  are  used  there  as  a  dye,  and  are  said  to  be  inebriating  and 
soporific. 

The  neutralized  infusion  with  acidulated  water  is  saturated  with  table  salt, 
in  which  solution  the  chlorides  are  insoluble ;  the  purified  salts  are  pre- 
cipitated by  excess  of  ammonia,  when  harmina  crystallizes  first  in  needles, 
afterwards  harmalina  in  scales.  Colorless  scales  or  octohedrons,  nearly 
tasteless,  with  difQculty  soluble  in  water  and  ether. 

The  salts  are  of  a  sulphur  yellow  color,  not  dyeing ;  of  a  purely  bitter  taste ; 
precipitated  by  excess  of  acids  or  inorganic  salts.  By  digestion  with  alcohol 
another  alkaloid, 

Forphi/rharmina,  harmala  of  Goebel,  is  obtained  of  a  red  color,  yielding 
red  salts  and  dyeing. 

Harmina  is  a  product  of  oxidation  of  harmalina ;  it  crystallize  in  (Color- 
less prisms ;  its  salts  are  colorless,  but  otherwise  resemble  those  of  harmalina. 
Harmina  and  harmalina  are  splendid  red  dyes,  if  previously  converted  into 
porpbyrharmina. 

Jamaicina  is  obtained  from  the  cabbage-tree  bark,  Qeoffroja  jamaicensis, 
also  called  andira  inermis. 

The  aqueous  infusion  is  precipitated  by  basic  acetate  of  lead,  treated  with 
sulphuretted  hydrogen  and  evaporated.  It  crystallizes  in  yellow  quadrangular 
tables,  bitter,  soluble  in  water,  little  in  alcohol,  melting  below  the  boiling 
point  of  water.  The  salts  are  yellow,  bitter,  some  crystallizable ;  in  small 
doses  they  produce  restlessness,  in  larger  purging.  It  is  said  to  be  ver- 
mifuge. 

Surinamina, — From  the  bark  of  andira  retusa  (Qeoffroya  surinamensis), 
is  prepared  similarly  to  the  above.  It  crystallizes  in  fine  white  microscopic 
needles,  without  taste  or  smell,  nearly  insoluble  in  cold  water  and  ether, 
soluble  in  boiling  alcohol  and  boiling  water. 

The  Cinchona  Alkaloids  and  theib  Salts. 

Quinia, 

This  alkaloid  is  prepared  from  various  species  of  cinchoDa  bark, 
which  contain  it  in  combination  with  kinic  acid  and  the  astringent 
principle  called  cincho-tannic  acid.  These  combinations  being  only 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberates 
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the  alkaloid  in  a  soluble  form.  That  used  in  our  officinal  process  for 
preparing  the  sulphate  of  quinia  is  muriatic,  which  is  mixed  with  water 
in  which  the  powdered  bark  is  boiled.  The  very  soluble  muriate  of 
quinia  contained  in  this  decoction  is  decomposed,  giving  up  its  acid  to 
the  lime,  while  the  quinia  is  liberated,  and,  being  insoluble,  is  precipi- 
tated with  the  excess  of  lime  added,  the  water  retaining  the  chloride 
of  calcium  resulting  from  the  reaction,  and  most  of  the  impurities,  in 
eolation.  The  precipitated  quinia  and  excess  of  lime  being  now  di- 
gested in  alcohol,  the  former  is  dissolved,  and  the  impure  quinia  is 
obtained  bj  evaporating  this  alcoholic  solution.  The  remaining  part 
of  the  process  consists  in  converting  this  into  the  officinal  sulphate,  at 
the  same  time  rendering  it  pure.  To  accomplish  this,  the  amorphous 
mass  is  dissolved  in  diluted  sulphuric  acid,  and  filtered  through  bone 
black,  which  contains  sufficient  carbonate  of  lime  to  neutralize  the 
excess  of  sulphuric  acid,  and  thus  facilitate  the  crystallization  of  the 
solphate  as  the  solution  cools.  This  process  requires  to  be  repeated, 
with  the  addition  of  acid,  if  the  charcoal  is  too  alkaline,  till  a  white 
and  pure  product  is  the  result. 

The  desire  has  been  often  expressed  for  a  method  to  prepare  this  alkaloid 
without  alcohol :  the  followiDg  is  the  process  of  Herring,  who  substitutes  in 
place  of  it,  oil  of  turpentine  or  benzole : — 

Powdered  bark  is  boiled  with  caustic  soda,  to  remove  extractive,  gnm  and 
coloring  matter,  exhausted  with  dilute  sulphuric  acid,  evaporated  at  about 
120^,  filtered,  precipitated  by  caustic  soda,  washed,  redissolved  in  SO,,  re- 
crystallized,  treated  with  animal  charcoal,  and  by  fractional  crystallizations 
purified  from  the  other  alkaloids. 

The  soda  liquor  is  supersaturated  with  muriatic  acid,  evaporated,  filtered, 
treated  with  hydrate  of  lime,  from  which  precipitate  the  alkaloids  may  be 
extracted  by  oil  of  turpentine  or  benzole.  On  adding  dilute  S0„  a  solution 
at  the  alkaloid  is  obtained  to  be  purified  as  above. 

Quinia  occurs  in  silky  needles,  or  in  a  crystalline  powder,  fusible  at  194^ 
to  an  electrical  mass,  soluble  in  about  400  parts  of  water,  60  parts  ether,  2 
parts  alcohol  or  chloroform,  24  parts  of  olive  oil,  also  in  alkalies,  carbonate 
of  ammonia,  chloride  of  calcium,  &c.  Its  solution  in  concentrated  nitric 
acid  turns  yellow  by  heat,  the  solution  in  sulphuric  acid  is  colored  only  at  a 
high  temperature. 

Its  salts  are  mostly  crystallizable  ;  their  solution  shows  a  blue  fluorescence, 
which  is  rendered  green  on  the  addition  of  chlorine  water,  and  subsequently 
ammonia — too  much  chlorine  causes  a  brown  color.  A  solution  of  quinia  in 
dilated  sulphuric  acid,  mixed  with  some  acetic  acid  and  alcohol,  and  heated 
to  130^,  yields,  after  the  addition  of  tincture  of  iodine,  beautiful  emerald 
green  crystals  of  iodosnlphate  of  quinia,  which  are  nearly  colorless  by  trans- 
mitted light.  The  solution  of  its  salts  is  precipitated  by  alkalies,  their  car- 
bonates and  bicarbonates ;  but  if  they  had  been  previously  snfiQciently  acidu- 
lated with  tartaric  acid,  bicarbonate  of  soda  produces  no  precipitate.  If  their 
solution  is  treated  first  with  chlorine  water,  free  from  hydrochloric  acid,  and 
subsequently  with  finely-powdered  ferrocyanide  of  potassium,  a  red  colora- 
tion 18  produced.  Quinia  salts  are  precipitated  by  ferrocyanide  of  potassium, 
the  precipitate  is  dissolved  on  boiling  and  by  an  excess  of  the  precipitant. 
(Differences  from  cinchonia.) 

QuinuB  Sulphas,  U.S. — Of  the  salts,  the  neutral  sulphate  (formerly 
called 'disulphate)  is  mostly  employed.    Its  mode  of  preparation  has 
26 
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been  given  above.  It  is  in  feathery  white  crystals,  much  interlaced ; 
of  its  eight  equivalents  of  water,  six  are  given  off  by  exposure  to  dry 
air,  while  the  remaining  two  are  driven  off  at  248^.  It  dissolves  in 
740  parts  of  cold  and  80  parts  hot  water,  in  60  parts  of  alcohol,  bat 
scarcely  in  ether.  The  addition  of  a  mineral  or  of  oertain  organic 
acids  renders  it  easily  soluble. 

The  salts  of  quinia  are  all  used  as  tonics ;  the  sulphate,  especially, 
is  a  well-known  antiperiodic  and  febrifuge.  The  dose  varies  from  one 
to  twenty  grains.  It  is  given  in  powder,  pill,  mixture,  and  solution. 
(See  Exiemporaneoua  Pharmacy,) 

The  following  unofficinal  salts  are  occasionally  prescribed :' — 

Quinia  Muriai. — The  Dublin  Pharmacopoeia  orders  437  grains  of  crys- 
tallized sulphate  of  qainia  (equivalent  to  882  grains  of  the  salt  dried  at  213^) 
dissolved  in  30  ounces  of  boiling  water,  to  be  precipitated  by  123  gprains  of 
chloride  of  barium,  and  the  filtrate  evaporated  until  a  pellicle  forms.  It 
crystallizes  with  3H0  in  needles  of  a  pearly  lustre,  more  soluble  than  the 
sulphate.  Baryta  is  detected  by  sulphuric  acid,  sulphate  of  quinia  by  chlo- 
ride of  barium. 

Quinia  Hydriodat, — 5  parts  of  effloresced  sulphate  of  quinia  dissolved  in 
alcohol  and  decomposed  by  an  alcoholic  solution  of  3  parts  of  iodide  of 
potassium,  precipitates  sulphate  of  potassa,  and  yields,  on  cooling  and  eva- 
porating, hydriodate  of  quinia  in  fine  crystalline  needles. 

Quinia  antimonias  is  precipitated  by  double  decomposition  of  antimoniate 
of  potassa  and  sulphate  of  quinia,  and  crystallized  from  hot  water  or  alcohol. 
It  has  been  administered  in  periodical  diseases  in  doses  of  from  six  to  ten 
grains  during  apyrexia,  and  it  is  stated  to  be  rarely  necessary  to  give  it  a 
second' time. 

Quinia  Arsenis. — Quinia  is  precipitated  from  100  parts  of  its  sulphate, 
dissolved  in  600  parts  alcohol,  and  boiled  with  14  parts  arsenious  acid,  the 
filtrate,  on  cooling,  separates  needles  of  this  poisonous  salt.  It  may  be  given 
with  caution  in  doses  from  one-quarter  to  one-half  grain  several  times  a  day. 

Quinia  lactas  is  obtained  by  saturating  lactic  acid  with  quinia,  or  by 
double  decomposition  of  the  baryta  salt  of  the  former  with  the  sulphate  of 
the  latter,  and  crystallizes  in  soluble  needles. 

Quinia  tariras  is  crystallized  in  needles  from  the  hot  solqtion  of  quinia  in 
tartaric  acid. 

Quinia  citras  is  separated  in  needles  from  the  hot  mixture  of  citrate  of  soda 
added  to  sulphate  of  quinia  until  an  acid  reaction  is  shown  to  test  paper. 

Quinia  et  Ferri  Oitrcu, — Dr.  Squibb  saturates  330  grains  of  citric  acid 
with  freshly-precipitated  sesquioxide  of  iron  in  a  warm  place;  to  this  is  added 
in  the  cold  the  quinia  from  78  grains  of  effloresced  sulphate,  and,  after  solu- 
tion, dried  by  spontaneous  evaporation  {Am.  Jour.  Ph.,  xxvii.  294).  It  is 
stated  to  crystallize  in  greenish  scales  by  saturating  a  hot  solution  of  citrate 
of  the  sesquioxide  of  iron  with  quinia.  As  usually  met  with,  it  differs  little 
in  appearance  from  the  garnet-colored  scales  of  citrate  of  iron,  and  varies 
very  much  in  composition.     The  usual  dose  is  from  2  to  5  grains,  in  pill. 

Quinia  Acetas. — Seventeen  parts  of  the  effloresced  sulphate  of  quinia  is 
dissolved  in  boiling  water  and  mixed  with  six  parts  of  crystallized  acetate  of 

'  See  Phosphorous  Compounds  for  Qoinite  Phosphas  and  Qoiniv  Hypophosphas. 
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■oda;  acetate  of  qainia  crystallizes  in  white  feathery  needles,  nearly  insolable 
in  cold  water.    (See  remarks  in  Am.  Jour.  Ph.,  xxx.  385.) 

Quim€B  valeriamu  is  oflQcinal  in  the  Dublin  Pharmacopceia,  which  pre- 
pares it  by  doable  decomposition  between  mariate  of  qainia  and  yalerianate 
of  soda.  It  is  also  obtained  by  dissolving  freshly-precipitated  quinia  in 
dilated  valerianic  acid,  heating  to  near  the  boiling  point,  and  crystallizing 
by  cooling;  the  mother  liquors  are  evaporated  below  125^.  It  combines  the 
tonie  properties  of  qainia  with  the  antispasmodic  effects  of  the  valerianates. 

Qictm>  Tanfuu Tannic  acid  precipitates  tannate  of  qainia  from  all  Eola- 
tions which  have  not  been  too  much  acidulated ;  it  has  little  taste  on  account 
of  its  little  solubility  ia  neutral  liquids. 

Quinia  gallas  is  obtained  by  double  decomposition  between  a  hot  solution 
of  snlphate  of  quinia  and  gallate  of  potassa.  It  is  in  crystalline  granules,  or 
a  white  powder,  almost  insoluble  in  water,  soluble  in  alcohol  and  dilute  acids. 

Qutnue  Kina$. — To  obtain  this  natural  salt  directly  from  the  bark,  the 
following  process  is  given  by  Henry  and  Plisson.  The  extract  is  dissolved 
in  8  parts  of  water,  nearly  neutralized  by  carbonate  of  lime,  then  cautiously 
nentnilized  by  hydrated  oxide  of  lead ;  from  the  filtrate  the  lead  is  removed 
bj  snlphuretted  hydrogen,  after  which  the  evaporated  liquid  is  treated  with 
alcohol  of  .842,  the  alcohol  distilled  off  and  the  residue  repeatedly  treated  with 
water  and  alcohol  until  nothing  is  separated  by  these  liquids.  It  is  obtained 
in  white  crystalline  warts,  soluble  in  4  parts  of  water,  and  8  parts  of  alcohol. 

Quini€B  HydroferroeyanoB. — 1  part  sulphate  of  quinia,  1^  parts  ferrocya- 
nnret  of  potassium,  and  T  parts  of  boiling  water  yield  the  sfdt  on  cooling, 
which  is  to  be  recrystallized  from  alcohol.  It  appears  in  greenish-yellow 
needles,  which  are  insoluble  in  water.  Pelouze  asserts  it  to  be  quinia  mixed 
wit^  some  Prussian  blue.  Dollfuss  found  it  to  be  C^H^Ng04+2(FeCy-f 
2HCy)  +  6HO. 

Quinidia. 

This  name  is  now  generally  applied  to  an  alkaloid  which  is  isomeric 
with  qainia,  but  differs  from  it  in  turning  polarized  light  to  the  right. 
It  occurs,  in  company  with  the  other  alkaloids,  in  many  cinchona 
barks,  particularly  those  imported  from  New  Grenada. 

It  is  obtained  from  its  sulphate  by  decomposition  with  ammonia,  and  crys- 
tallizes in  shining  colorless  efflorescing  crystals,  which  are  readily  reduced  to 
a  white  powder  ;  they  melt  without  decomposition,  and,  on  cooling,  concrete 
into  a  grayish  white  crystalline  mass.  When  ignited,  they  burn  with  the 
odor  of  kinole  and  the  volatile  oil  of  bitter  almonds ;  they  have  a  less  in- 
tensely bitter  taste  than  quinia.  This  alkaloid  is  nearly  insolable  in  water, 
soluble  in  12  parts  of  alcohol  and  143  of  ether,  and  its  solution  turns  to  a 
green  color  like  quinia  when  successively  treated  with  chlorine  water  and 
ammonia;  a  solution  of  either  alkaloid  even  in  700,000  parts  of  water,  accord- 
ing to  Herapath,  shows  a  dispersion  of  light  with  a  bluish  milky  coloration. 
Qninidia,  treated  with  tincture  of  iodine  under  the  same  circumstances  as 
quinia,  yields  crystals  which  appear  garnet  red  by  transmitted  light,  and 
blnish  red  in  reflected  light.  Qninidia  is  the  only  cinchona  alkaloid  yielding, 
with  the  solution  of  an  iodide,  a  nearly  insoluble  precipitate,  hydriodate  of 
qpinidia. 

Quinidia  tufyhas  is  more  soluble  than  snlphate  of  quinia,  and  remains  in 
the  mother  liquor  after  the  quinia  salt  has  been  crystallized.  When  the 
cheaper  barks  above  referred  to  are  manipulated  with,  this  salt  is  an  import- 
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ant  product;  it  is  largely  produced,  and  by  some  nsed  as  a  sabstitote  for 
qainia.  As  generally  foand  in  commerce,  it  contains  cinchonidia,  and  comes 
in  long,  shining' white  crystals,  interlaced,  and  resembling  those  of  snlphate 
of  quinia.  It  is  soluble  in  130  parts  of  cold  water,  freely  soluble  in  alcohol, 
and  almost  insoluble  in  ether.  It  contains  six  equivalents  of  water  of  crys* 
tallization. 

Oinchanta, — This  is  another  unofficinal  alkaloid  usually  accompanying 
quinia.  Huanuco  bark  contains  almost  exclusively  cinchonia,  which,  when 
first  isolated  from  this  bark,  was  called  ^huanucina,  under  the  supposition  of 
its  being  a  distinct  alkaloid.  It  may  be  obtained  from  this  bark  by  a  process 
similar  to  that  for  the  preparation  of  quinia.  It  is  in  white  needles,  insoluble 
in  alkalies,  ether,  and  cold  water,  but  soluble  in  13  parts  of  boiling  alcohol ; 
chloroform  dissolves  4.3 ;  olive  oil,  1  per  cent  of  cinchonia.  It  is  less  bitter 
than  quinia  and  quinidia,  fuses  at  330^  to  an  amorphous  mass,  and  at  a  higher 
temperature  partly  sublimes  without  decomposition ;  polarized  light  is  devi- 
ated to  the  right. 

Its  salts  are  generally  more  soluble  than  the  corresponding  salts  of  quinia ; 
they  are  precipitated  by  the  caustic  alkalies  and  their  carbonates;  and  in  not 
too  dilated  solutions  the  bicarbonates  likewise  cause  a  precipitate  after  the 
previous  addition  of  tartaric  acid.  Under  similar  circumstances  cinchonia 
does  not  produce  the  reaction  of  quinia  with  chlorine  and  ferrocyanuret  of 
potassium.  The  precipitate  of  ferrocyanide  of  potassium  in  cinchonia  salts 
is  insoluble  in  an  excess  of  the  precipitant,  but  crystallizes  from  its  hot  solu- 
tion ;  its  composition  corresponds  with  the  quinia  salts.  The  cinchonia  sul- 
phate, if  treated  with  iodine  similarly  to  sulphate  of  quinia,  yields  a  brick-red 
deposit. 

Cinchonta  Sulphas. — If  cinchonia^ occurs  in  barks  with  quinia  and  qui- 
nidia, this  salt  remains  behind  in  the  mother  liquor  after  the  crystallization  of 
the  other  sulphates. 

It  crystallizes  in  white  pearly  oblique  prisms,  containing  2H0,  soluble  in 
54  parts  of  cold  water,  in  7  parts  alcohol,  not  in  ether.  On  the  addition  of 
sulphuric  acid  it  passes  into  the  very  soluble  acid  sulphate.  The  other  salts 
of  cinchonia  may  be  prepared  like  the  corresponding  quinia  salts ;  the  fol- 
lowing have  been  occasionally  nsed : — 

Cinchonia  murias  is  in  silky  prisms,  easily  soluble  in  water  and  alcohol. 

CinchonitE  hydraiadas  crystallizes  in  needles. 

Cinchonia  tannas  is  a  yellowish  powder,  soluble  in  alcohol. 

GiinchonitB  Acetas. — If  acetic  acid  is  saturated  with  cinchonia,  on  evapo- 
ration granular  or  scaly  crystals  of  the  acetate  are  left,  which  are  easily  so- 
luble in  water. 

Cinchonidia  often  constitutes  the  greatest  part  of  commercial  quinidia ;  as 
it  contains  no  water  of  crystallization,  it  is  not  efflorescent  in  the  air. 

Its  principal  peculiarities  are :  solubility  in  ether,  deviation  of  polarized 
light  to  the  left,  and  no  reaction  with  chlorine  water  and  ammonia.  By  Dr. 
Herapath's  test,  viz :  treating  with  iodine  like  quinia,  the  resulting  iodosnl- 
phate  of  cinchonidia  is  so  similar  in  appearance  to  the  corresponding  quinia 
salt,  that  it  can  only  be  distinguished  from  it  by  a  little  difference  in  the  tint 
caused  by  transmitted  light. 

The  base  discovered  by  Wittstein,  and  called  by  him  cinchonidia,  is  a 
mixture  of  various  alkaloids,  but  principally  of  cinchonia  and  Pasteur's 
cinchonidia. 

Quinicia  and  Oinchonicia. — The  acid  sulphates  of  quinia  or  cinchonia,  if 
heated  for  three  or  four  hours  to  about  250^  or  266^|  are  converted  into 
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alkaloids,  iBomeric  with  the  original  bases,  the  former  into  quinicia,  and  the 
latter  into  cinchonicia,  and  but  very  little  coloring  matter ;  the  neutral  salts 
•offer  partial  decomposition  at  that  temperatare  after  melting.  Both  are 
nearly  insoluble  in  water,  solnble  in  alcohol,  easily  combine  with  carbonic 
add,  deplace  ammonia  from  its  salts,  and  deviate  the  polarized  light  a  little 
to  the  right  The  optical  behavior  of  the  dififerent  alkaloids,  therefore,  is  as 
follows : — 


Qnini*!  oonsidenbly  to  left. 
Oninidia,         «  right. 

Qninioi*,  feebly  right. 


Cinohonia,  considerably  to  right. 
Cinohonidla,        *'  left. 

Cinchonicia,  feebly  right. 


Chmoidina  or  Quinoidina, — Is  a  product  of  alteration  of  the  cinchona 
alkaloids.  Drying  of  the  barks,  or  exposure  of  solution  of  alkaloids 
to  the  sun,  and  the  influence  of  a  high  temperature  appear  to  favor 
ibis  alteration.  It  is  prepared  by  precipitating  the  mother  liquor, 
from  which  the  sulphates  of  the  other  alkaloids  have  been  crystallized, 
by  carbonate  of  soda,  and  extracting  with  alcohol. 

It  is  a  reddish-brown,  resin-like  mass,  entering  into  combination  with 
acids  like  the  unaltered  alkaloids.  The  salts  are  resinons,  uncrystallizable, 
very  bitter.  It  is  isomeric  with  quinia,  and  has,  therefore,  been  also  called 
amorphous  quinia.  Pasteur  supposes  it  to  be  uncrystallizable  quinicia  and 
dnchonicia. 

It  has  strong  febrifuge  properties,  and  is  very  efficient  in  doses  double  of 
that  of  the  sulphate  of  quinia,  either  in  pills  or  dissolved  with  a  little  snl- 
pharic  acid.  It  may  be  considered  pure  if  it  is  entirely  soluble  in  alcohol, 
and  in  diluted  sulphuric  acid. 

Precipitated  extract  of  hark  is  the  same  preparation  as  the  above.  It 
difiers  from  the  extractum  calisayacum,  referred  to  on  page  186  by  not 
containing  the  crystallizable  alkaloids. 

Of  the  remarkable  principles  above  described  as  existing  in  cinchona  barks, 
dnchonia  was  the  first  discovered,  having  been  isolated  in  an  impure  state  as 
early  as  1803,  and  fully  described  as  an  alkaloid  by  Pelletier  and  Caventou 
in  1820.  Quinia  was  discovered  soon  after  by  the  same  chemists.  Not  until 
1833  was  the  existence  of  quinidia  announced.  In  that  year,  Henry  and  De- 
londre  announced  its  discovery,  but  afterwards  abandoned  the  idea  of  its 
being  a  distinct  principle ;  so  that  no  further  attention  was  bestowed  upon 
it  until,  about  the  year  1844,  the  celebrated  German  chemist,  Winkler,  in- 
vestigated its  properties,  and  conferred  upon  it  the  name  quinidine,  which, 
lo  correspond  with  our  nomenclature,  is  changed  to  quinidia.  Pasteur  has 
dace  proved  that  quinidia  as  it  occurs  in  commerce  is  generally  composed 
chiefly  of  another  alkaloid  to  which  he  gave  the  name  cinchonidia ;  he  like- 
wise discovered  the  artificial  isomeric  alkaloids  quinicia  and  cinchonicia. 

On  page  407  will  be  found  an  account  of  other  similar  alkaloids,  discovered 
in  mrticular  barks,  and  most  of  them  not  fully  investigated. 

The  former  scarcity  and  high  price  of  sulphate  of  quinia,  occasioned  in 
part  by  the  restrictions  placed  upon  the  trade  in  genuine  Calisaya  bark  by 
the  Bolivian  government,  had  the  effect  to  direct  the  attention  of  physi- 
daoB  to  other  and  similar  remedial  agents;  but,  notwithstanding  the  fre- 
qaeot  announcement  of  favorable  results  from  the  trial  of  such,  there  seems 
a  general  disposition  to  withhold  confidence  from  any  but  the  products  of 
that  remarkable  family  of  South  American  trees  whose  history  has  been  so 
long  connected  with  the  cure  of  periodical  diseases.  The  introduction  into 
commerce  of  large  quantities  of  cheap  cinchona  barks  from  new  sources,  has 
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been  another  resnit  of  the  long-continned  scarcity  of  the  older  and  officinal 
kinds.  Notwithstanding  tliese  have  been  regarded  by  many  with  jealousy, 
and  doubts  have  been  entertained  of  their  therapeatic  ralae,  the  stady  of 
their  chemical  history  has  shown  that  some  of  them  are  not  less  rich  in  alka- 
loids than  the  finest  monopoly  barks,  and  experiments  in  regard  to  the  thera- 
peutic value  of  their  characteristic  alkaloids  have  shown  a  close  resemblance 
in  physiological  efifects  to  qninia  itself.  Some  Bogota  barks  are  now  ex- 
tensively employed  for  the  manufacture  of  quinia,  the  price  of  which  has,  in 
consequence  thereof,  considerably  decreased ;  these  barks,  beside  the  otiier 
alkaloids,  abound  in  quinia. 

Dr.  Pepper  and  other  practitioners  connected  with  hospital  practice, 
have  used  sulphate  of  quinidia  in  the  same  or  less  doses  than  the 
quinia  salt,  and  with  equal  success ;  and  its  value  and  efficacy  are  oon- 
firmed  bj  the  experience  of  others  in  private  practice. 

Sulphate  of  cinchonia,  which  had  been  generally  overlooked,  has 
also  been  much  used  of  latter  time  as  a  substitute  for  the  quinia  salt; 
and,  although  some  physicians  assert  that  larger  doses  of  it  are  required, 
I  am  told  by  Dr.  Conrad,  the  Apothecary  of  Pennsylvania  Hospital, 
that  in  that  Institution  the  three  cinchona  alkaloids  are  used  indis- 
criminately and  in  the  same  doses.  Through  Dr.  B.  P.  Thomas  I  am 
informed  that  the  cinchonia  salt  has  been  used  with  satisfaction  as  a 
substitue  for  that  of  quinia  in  the  Philadelphia  and  Northern  Dispen* 
saries,  in  the  Western  Clinical  Infirmary,  and  Philadelphia  Hospital, 
Blockley,  where  many  intermittents  are  daily  under  treatment. 

Quinoidine  is  sold  at  a  still  lower  price  than  either  of  the  crystallized  pro- 
ducts. I  am  told  that  the  demand  for  it  has  not  justified  manufacturers  la 
preparing  all  that  is  produced  for  sale. 

Detection  of  Adulterations  and  Impurities  in  Sulphate  of  Quinia. — The 
behavior  of  the  cinchona  alkaloids  and  their  salts  has  been  men- 
tioned under  their  respective  heads,  and,  with  the  aid  of  these  tests, 
it  is  not  very  difficult  to  distinguish  the  alkaloids,  when  pure,  from 
each  other.  There  is  more  difficulty  experienced  in  detecting  the 
presence  of  one  alkaloid  in  another,  or  in  finding  out  foreign  sab- 
stances  sometimes  fraudulently  mixed  with  them.  The  following  are 
the  various  tests  proposed  for  these  purposes. 

1.  Zimmer^s  test. — Sixty  drops  of  ether,  twenty  of  aqua  ammonia, 
and  ten  grains  of  the  sulphate,  previously  dissolved  in  fifteen  drops 
of  water  and  ten  drops  of  dilute  sulphuric  acid,  made  of  one  part,  by 
weight,  of  sulphuric  acid,  to  five  of  water,  are  mixed  in  a  test  tube; 
the  quinia,  being  soluble  in  the  ether,  will  not  appear,  but  any  admix- 
ture of  cinchonia,  or  above  ten  per  cent,  of  quinidia,  will  separate  aa 
a  layer  of  a  white  powder,  between  the  aqueous  liquid  and  the  super- 
natant ether.  If  quinidia  be  present,  it  will  be  dissolved  by  a  large 
addition  of  ether,  while  cinchonia  will  not.  If  less  that  ten  per  cent. 
of  quinidia  is  present,  the  mixture  will  be  clear,  but  the  quinidia  will 
soon  crystallize,  while  quinia  will,  afler  a  while,  gelatinize  the  ethereal 
solution. 

2.  Rumpus  test  is  said  to  be  even  more  delicate  than  the  former. 
Six  grains  of  the  sulphate,  one-half  drachm  of  ether,  two  or  three 
drops  of  aqua  ammonia,  are  well  agitated  in  a  test  tube;  pure  sulphate 
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of  quinia  will  yield  a  perfectly  transparent  solution ;  if  five  per  cent. 
of  solphate  of  qainidia  is  present,  the  solution  will  likewise  be  clear, 
bat,  after  a  while  will  become  turbid;  ten  per  cent,  of  quinidia  will 
leave  a  portion  undissolved;  with  less  than  five  per  cent.,  the  solution 
is  to  be  evaporated  spontaneously,  quinidia  will  then  be  left  in  crys- 
tals, but  quinia  as  a  gummy  mass.  ^ 

8.  LHA^B  test — Fifteen  grains  of  the  salt  are  rubbed  with  two 
ounces  of  aqua  ammonia,  this  is  heated  until  nearly  all  odor  of  ammo- 
Dia  has  disappeared,  and  agitated  with  two  ounces  of  ether.  If  a  tur- 
bidness  remains  on  the  margin  of  the  two  liquids,  cinchonia  is  present. 

The  ethereal  solution  may,  besides  quinia,  also  contain  quinidia, 
which,  like  the  above,  will  be  left  in  crystals  on  spontaneous  evapo- 
ration. 

4.  The  presence  in  the  sulphates  of  cinchona  alkaloids  of  common 
adulterations  may  be  detected  as  follows : — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid,  and 
entirely  dissipated  by  heat.  Sulphate  of  lime  may  be  detectod  by  its 
insolubility  in  alcohol,  and  by  remaining,  after  ignition,  on  a  piece  of 
platina  foil.  Starch  would  remain  insoluble  in  dilute  acid  and  in 
alcohol,  and  would  be  recognized  by  the  well-known  iodine  test. 
Stearic  and  margaric  acids  and  resins  would  float  in  the  acid  solution, 
and  be  dissolved  by  ether.  Salicine^  if  more  than  ten  per  cent,  were 
present,  would  show,  with  concentrated  sulphuric  acid,  a  red  color. 
Phhridzin  would  be  detected  as  yielding  a  yellow  color  with  the  same 
reagent,  or  by  the  yellow,  red,  and  blue  color  imparted  to  it  by  gaseous 
ammonia  under  a  bell  glass.  Sugar  or  mannite  would  be  blackened 
by  concentrated  sulphuric  acid.  Oxalate  of  ammonia  would  be  detected 
by  giving  off  ammoniacal  vapors  with  caustic  potassa.  Solution  of 
caostio  baryta  dissolves  salicine^  phhridzin^  gum,  mannite,  &c.,  but  leaves 
the  alkaloids  and  sulphate  of  baryta ;  in  the  solution,  after  it  has  been 
freed  from  baryta  by  carbonic  acid,  these  substances  may  be  detected. 

Besides  the  above,  the  following  alkaloids  have  been  discovered  in 
various  barks. 

Aricina,  derived  from  Arica,  the  port  from  whence  the  bark  is  sent,  is 
prepared  like  the  other  cinchona  alkaloids,  and  crystallizes  in  white,  trans- 

Crent  needles,  which  gradaally  develop  a  bitter,  warming,  sharp  taste,  melt 
tween  356^  and  374°,  are  insoluble  in  water,  soluble  in  ether,  alcohol,  and 
ammonia.    It  is  colored  green  by  concentrated  nitric  acid 

The  salts  are  crystallizable,  bitter,  easily  soluble  in  water  and  alcohol, 
insoluble  in  ether. 

Paricina  has  been  discovered  in  Para  bark,  by  Winckler. 

It  is  a  white  moss,  uncrystallizable,  electric  when  rubbed  to  powder,  little 
soluble  in  water,  easily  soluble  in  ether  and  alcohol,  and  is  left,  after  evapora- 
tion, as  a  golden-yellow,  resinons  mass.     Its  salts  are  amorphous,  resinous. 

It  appears  to  bear  to  aricina  the  same  relation  as  chinoidina  to  quinia. 

Pitayia,  discovered  by  Peretti,  is  prepared  from  the  aqueous  extract,  which 
is  exhausted  by  alcohol,  evaporated,  dissolved  in  water,  and  precipitated  by 
ammonia,  washed  with  ether,  and  crystallized  from  boiling  water. 

It  IS  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter  and 
ciystalliEable. 
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Carthagia,  discovered  by  Grnner,  in  Carthagena  bark,  crystallizes  in 
needles,  is  tasteless,  insoluble  in  water,  soluble  in  alcohol. 

Its  salts  are  bitter,  crystallizable,  resembling  the  quinia  salts,  but  are  said 
to  be  destitute  of  febrifuge  qualities. 

Emeiia. 

Emetia  is  the  active  principle  of  ipecacuanha,  and  is  also  present  in  the 
roots  of  several  species  of  viola. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by  ammonia; 
to  obtain  it  pure  and  white,  according  to  Merck,  it  is  dissolved  in  dilute 
muriatic  acid,  precipitated  by  corrosive  sublimate,  dissolved  in  alcohol, 
decomposed  by  sulphuret  of  barium  to  precipitate  mercury,  and  sulphuric 
acid  to  precipitate  baryta,  diluted  with  water,  the  alcohol  evaporated,  and 
the  sulphate  of  emetia  precipitated  by  ammonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste,  soluble 
in  alcohol,  sparingly  so  in  water,  nearly  insoluble  in  ether  and  fixed  oils, 
fusible  at  about  120^  F.  Its  native  salt  existing  in  the  root  is  taken  np  by 
water,  wine,  and  diluted  alcohol.  It  assumes  a  dirty  green  color  by  sulphuric 
acid,  is  converted  first  into  a  yellow,  bitter,  resinous  substance,  afterwards 
into  oxalic  acid.  In  minute  doses  it  acts  as  a  powerful  emetic ;  in  larger 
doses  it  is  poisonous.  Nearly  all  its  salts  are  easily  soluble  in  water ;  the 
acid  salts,  according  to  Liebig,  are  crystallizable.  The  commercial  emetia  is 
very  impure,  and  not  preferable  for  ordinary  use  to  the  various  Galenical  pre* 
parations  of  ipecac,  in  which  the  peculiar  astringent  and  acid  principles  are 
associated  with  the  alkaloid.  ' 

The  emetinum  impurum  of  some  pharmacopcnas,  which  is  the  Freneb 
emettn  colorie,  is  obtained  by  exhausting  the  alcoholic  extract  of  ipecacuaoha 
with  water,  neutralizing  with  carbonate  of  magnesia,  and  evaporating  the 
filtrate. 

Amicina  is  prepared  by  exhausting  the  flowers  with  alcohol  mixed  with 
some  sulphuric  acid,  treating  the  tincture  with  lime,  and  the  filtrate  with 
sulphuric  acid,  an  excess  of  carbonate  of  potassa  and  ether,  which  dis- 
solves it. 

It  is  solid,  slightly  bitter,  not  acrid ;  its  odor  resembles  that  of  castor ;  it 
is  slightly  soluble  in  water,  more  in  alcohol  and  ether.     It  is  little  known. 

The  Alkaloids  of  Stbtchnos  and  their  SALTa 

Strychnia^  U.  S. 

The  pharmacopoeia  directs  the  rasped  seed  of  nux  vomica;  but,  as 
their  comminution  in  the  dry  state  is  a  work  of  no  little  difficulty,  it 
is  best  to  first  heat  them  with  some  water,  or  expose  them  to  hot 
steam ;  they  will  become  thoroughly  softened,  and,  while  still  warm, 
may  be  easily  braised  in  a  warm  mortar,  or  between  two  irQn  cylin- 
ders ;  then  they  are  treated  with  water  acidulated  with  muriatio  acid ; 
after  concentration,  the  muriate  thus  formed  is  decomposed  by  lime, 
which  precipitates  the  strychnia  along  with  the  excess  of  lime  em- 
ployed, and  some  impurities.  The  alkaloid  is  now  dissolved  out  from 
the  precipitate  by  boiling  alcohol,  and  deposited,  on  evaporating  and 
cooling.  To  purify  it  still  farther,  it  is  next  converted  into  a  sulphate, 
boiled  with  animal  charcoal,  and  precipitated  by  ammonia.    St.  Igna- 
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tias'  bean  contains  a  large  proportion  of  strychnia  and  less  bracia 
than  nnx  vomica,  bat  is  not  so  abundant  and  cheap. 

StrychDia,  as  thas  prepared,  is  a  white  or  grayish  white  powder  which 
may  be  crystallized  by  the  slow  evaporation  of  an  alcoholic  solution.  It  is 
distinguished  by  extraordinary  bitterness.  It  is  soluble  in  boiling  ordinary 
alcohol,  but  to  a  limited  extent  only  in  water,  and  nearly  insoluble  in  abso- 
lute alcohol  and  ether.  Its  best  solvents  are  70  per  cent,  alcohol,  and  vola- 
tfle  oils.  Chloroform  dissolves  20  per  cent.,  and  olive  oil  one  per  cent,  of 
strychnia.  Perfectly  pure  strychnia  is  not  affected  by  nitric  acid.  The 
following  are  its  most  reliable  tests  :  Rub  a  very  little  of  the  powder  with  a 
few  drops  of  sulphuric  acid  on  a  slab,  and  add  a  minute  quantity  of  solution 
of  chromate  of  potassa.  A  splendid  violet  color  will  be  produced  if  it  con- 
tain strychnia.  Or  thus :  add  a  little  of  the  powder  to  a  few  drops  of  sul- 
phuric acid  containing  j^j^  of  nitric  ;  it  will  form  a  colorless  solution ;  but, 
DO  the  addition  of  a  little  peroxide  of  lead,  a  bright  blue  color  will  be  deve- 
-loped,  which  will  pass  rapidly  into  violet,  then  gradually  into  red,  and  ulti- 
mately to  yellow.  Its  solution  in  sulphuric  acid  is  colored  red  by  chlorous 
and  chloric  acids,  and  by  chlorates ;  a  solution  of  the  rose-colored  sulphate  of 
manganese  causes  a  violet  color,  the  same  color  is  produced  by  ferridcyanide 
of  potassium,  and  this  reaction  is  not  afi'ected  by  the  presence  of  other 
organic  substances. 

The  salts  which  strychnia  forms  are  mostly  crystallizable  and  soluble. 
Their  solutions  are  precipitated  by  fixed  alkalies  and  their  carbonates,  and 
the  precipitate  is  insoluble  in  an  excess  of  the  precipitant ;  the  precipitate 
cansed  by  ammonia  dissolves,  but  afterwards  crystallizes  from  an  excess  of 
it.     Sulphocyanide  of  potassium  produces  a  white  crystalline  deposit ;  the 

i>recipitate  with  gaseous  chlorine  is  soluble  in  ether  and  alcohol.     If  acidu- 
mtod  with  tartaric  acid,  a  white  precipitate  occurs  by  bicarbonate  of  soda. 

Adulterations  with  mineral  substances  are  discovered  by  the  residue  left 
after  ignition  or  after  solution  in  boiling  alcohol.  Brncia  is  detected  by  the 
red  color  on  the  addition  of  sulphuric  acid. 

The  following  salts  have  been  occasionally  used  in  medicine,  chiefly  on 
account  of  their  solubility.  They  are  mostly  prepared  by  neutralizing  the 
acid  with  strychnia,  and  evaporating : — 

Strychnia  sulphas  contains  7 HO ;  it  crystallizes  in  prisms  and  cubes,  is 
elBorescent,  and  contains  75  per  cent,  strychnia.  It  is  used,  on  account  of 
its  solubility,  in  preference  to  the  alkaloid. 

Strychn%€e  nitras  crystallizes  in  needles  of  a  pearly  lustre,  which  are  insolu- 
ble in  alcohol. 

Strychni€e  murias  is  in  silky  needles,  easily  soluble  in  alcohol. 

Strychnia  hydriodas  is  obtained  by  double  decomposition  as  a  white  crys- 
talline powder,  little  soluble  in  water,  more  in  alcohol,  and  containing  nearly 
IS  per  cent,  strychnia. 

Strychnia  iodas  is  likewise  obtained  by  double  decomposition,  and  crys- 
tallizes in  flat  pearly  needles,  soluble  in  alcohol,  but  little  in  cold  water. 

Strychnia  acetas  crystallizes  with  difficulty  in  white  silky  needles,  very 
soluble  in  alcohol  and  water. 

Strychnia  iannas  is  a  white  precipitate,  scarcely  soluble  in  water. 

The  medicinal  uses  of  strychnia  are  those  of  a  tonic,  with  a  special  action 
upon  the  nerves  of  motion.  It  is  much  employed  in  a  variety  of  diseases. 
DosK,  one-twelfth  to  one-sixth  of  a  grain. 

lu  doses  of  two  or  three  grains,  strychnia  is  one  of  the  most  powerful  and 
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fatal  of  poisons.  Immense  qaantities  are  sold  for  the  purpose  of  killing 
animals,  particularly  dogs,  on  whom  the  most  certain  and  rapidly  fatal  effect 
is  produced  by  its  use.  In  cases  of  poisoning  by  strychnia,  the  most  prompt 
and  vigorous  efforts  are  necessary  to  arrest  its  effects.  The  jaws  most  be 
prevented  from  becoming  permanently  closed,  as  in  tetanus.  Emetics  shonld 
be  tried,  but  will  seldom  act.  Tannic  acid  or  other  astringents  will  preci- 
pitate the  alkaloid  in  an  insoluble  form.  Chloroform  has  been  found  to 
arrest  the  effects  of  the  poison.  In  one  memorable  case  I  saw  the  life  of  an 
individual  saved  by  the  application  of  the  poles  of  a  magnetic  battery  over 
the  stomach,  which  aroused  that  organ,  and,  by  excessive  vomiting,  produced 
the  relaxation  of  the  spasm. 

Brucia. 

If  strychnia  is  crystallized  from  a  hot  alcoholio  solution,  the  mother 
liquor  contains  nearly  all  the  brucia ;  but  it  may  be  entirely  freed 
from  strychnia  by  nitric  acid.  From  the  neutral  solution,  the  strych- 
nia salt  crystallizes  first,  leaving  brucia  in  the  mother  liquor ;  the  acid 
solution,  however,  separates  the  brucia  salt  first  in  hard,  four-sided 
prisms,  while  the  strychnia  salt  crystallizes  afterwards  in  fine  needles. 

It  crystallizes  in  oblique  four-sided  prisms,  dissolves  in  850  parts  cold, 
500  parts  boiling  water,  is  easily  soluble  in  alcohol,  insoluble  in  ether ;  vola- 
tile oils  dissolve  a  small  quantity.  Chloroform  dissolves  56  per  cent,  and 
olive  oil  nearly  2  per  cent     It  contains  8H0. 

The  salts  are  bitter,  crystallisable,  precipitated  by  alkalies  and  alkaline 
earths,  by  morphia  and  strychnia ;  an  excess  of  ammonia  dissolves  its  pre- 
cipitate ;  if  acidulated  with  tartaric  acid,  no  precipitate  occurs  on  the  addi- 
tion of  bicarbonate  of  soda;  concentrated  nitric  acid  dissolves  brucia  and  its 
salts  to  an  intensely  red  fluid,  which  subsequently  acquires  a  yellowish  red, 
and  by  heat  a  yellow  tint ;  if  now  protochloride  of  tin  or  snlphuret  of  am- 
monium is  added,  an  intense  violet  color  is  produced. 

Of  the  salts  used  medicinally,  the  neutral  sulphate  crystallises  in  needles 
with  4H0 ;  the  neutral  nitrate  is  a  gum-like  mass,  but  the  acid  nitrate  is 
crystallizable  in  four-sided  prisms.  Brucia  is  a  less  powerful  therapeutic 
agent  than  strychnia,  being  safely  employed  in  doses  of  from  two  to  four 
grains. 

Igctsuria, 

The  mother  liquors  of  the  former  two,  after  their  precipitation  by  Ume, 
contain  this  alkaloid. 

It  crystallizes,  is  very  bitter,  dissolves  in  200  parts  of  boiling  water,  in  weak 
alcohol,  in  acids  and  alkalies.  Sulphuric  acid  imparts  a  rose  color,  which 
turns  yellowish  and  greenish. 

The  salts  are  soluble,  crystallizable,  and  poisonous.  They  are  precipitated 
in  presence  of  tartaric  acid  by  alkaline  bicarbonates. 

Schutzenberger  has  found  that  what  has  been  called  Igasuria  is  a  mixture 
of  various  alkaloids,  which  he  purified  by  fractional  crystallization.  They 
are  all  colorless,  intensely  bitter,  poisonous  like  strychnia,  soluble  in  boiling 
water  and  alcohol,  little  in  ether ;  they  crystallize  in  transparent  needles  or 
pearly  scales,  are  colored  red  by  nitric  acid,  lose  their  water  of  crystalliza- 
tion at  212^.  Their  salts  are  easily  crystallizable.  They  are  distinguished 
by  affixing  the  letters  of  the  alphabet : — 
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o,  C„H„N,0j+6H0.    Very  UtU«  iolnble. 

"       *.  C-H„N,0,,+iiHO.    Little  Botabla. 

"       <>  CmH,,N,oA<>HO.    Hadenl«l7  ■nlnbU. 

"        ^  C,.H_N,05+eH0.  "  « 

"       «.  C„H«N,0,+6H0.    Soluble. 

"       /,  Cj,lOftO,+  6HOor8HO.    Moderately  Mlnble. 

"        y,  C,,[Cn,0,^6H0.     Very  litUe  solnble. 

"        \  C,,H_N,0,r+.6llO.     ModBMitoly  wluble. 

"        ■'»  C„H„NjO„+6HO. 
ScbntseDberger  thioks  tbey  are  products  of  brocia,  altered  hj  the  proceas 
of  life  in  the  orguiB  of  the  pUot. 

Pereirma  ia  obtained  from  the  bark  of  an  uokoowa  tree,  probably 
of  the  genua  cerbera,  called  in  Brazil,  pao  pereira.  It  is  prepared  like 
tbe  cincbona  alkaloids,  aod  lastly  dissolved  by  ether.  It  is  a  yellowieb* 
white  amorphotis,  bitter  mass,  on  melting,  blood-red,  has  an  alkaline 
leaction,  is  little  soluble  in  water,  soluble  in  alcohol  and  ether.  Con- 
oentrated  sulphuric  acid  dissolves  it  with  violet  color,  which  afler- 
wuds  turns  brown,  on  diluting  with  water,  olive-green  and  grass- 
green.  Nitric  acid  dissolves  it  with  a  blood-red  color,  changing  to 
grayisb-brown.  The  salts  are  little  known,  tbey  are  precipitated  by 
the  oxalates,  and  are  said  to  have  febrifuge  properties. 

Alkaloids  of  ths  Solanacxa 

jSiilanui  oocura  in  tbe  berries  of  solanum  nigrum,  and  verbascifolium, 
the  berries  and  germs  of  solanum  tuberosum,  and  in  the  whole  herb 
of  solanum  dulcamara. 

It  ia  prepared  from  the  potato  germs  by  maceration  with  water,  acidalsted 
with  salphnric  acid,  mixing  with  hydrate  of  lime,  and  exhaaHting  the  precipi- 
tate with  boiling  alcohol ;  on  cooling  the  greater  part  ia  separated.  It  crys* 
tallises  in  colorless  priams,  without  odor ;  its  taate  ia  faintly  bitter,  nanaeoos, 
causes  a  persistent  acrid  feeling  in  tbe  throat.  It  has  an  alkaline  reaction,  is 
little  soluble  in  cold  water,  ether,  alcohol  and  fixed  oil.  It  is  a  weak  base, 
ita  salts  are  soluble,  few  cry  stall  izable,  sod  have  a  bitter  taste,  with  lasting 
terimony. 

Solania,  as  obtained  from  the  varions  species  of  solanum,  according  to 
Holtessier,  differs  to  a  considerable  extent  in  its  physical  properties.  Ta- 
rlous  different  alkaloids  have  probably  been  confounded  under  this  name. 
Prepared  from  solannm  dalcamara,  it  has  the  composition  C^H^NO^  and 
all  its  salts  are  amorphous. 

Atropia, — The  infusion  of  belladonna  is  precipitated  by  a  solution 
of  iodine  in  iodide  of  potassium,  the  precipitate  decomposed  by  zino 
And  water ;  precipitated  by  carbonate  of  potassa,  the  alkaloid  is  crys- 
tallized from  alcohol. 

It  ia  in  needles  of  a  ailky  luatre,  without  odor,  and  of  a  bitter,  acrid,  almost 
metallic  taste  ;  it  dilates  the  papil  more  than  any  other  alkaloid  ;  to  act  on 
the  pnpil,  atropia  must  have  entered  the  circulation  (Harley).  It  melts  at 
213^,  is  soluble  in  200  parts  of  cold,  50  parts  of  boiling  water,  without  crys- 
tallixing  on  cooling,  by  continued  boiling  it  diHBoWea  in  30  parts  of  water, 
ftom  which  the  greater  part  crystallizes;  it  dissolves  in  If  parts  cold  alcohol ; 
the  solution  in  6  parts  of  boiling  ether  gelatinizes  on  cooling  into  a  tranapa- 
mit  jelly.     Chloroform  dissolves  50,  olive  oil  2.8  per  cent,  atropia.     The 


412  ON   THE   ALKALOIDS. 

salts  are  crystallizable,  without  odor,  and  with  the  taste  of  atropia,  they  are 
mostly  soluble  in  water,  alcohol  and  alcoholic  ether,  not  in  pare  ether ;  all 
are  very  poisonous.  Sulphuric  acid  dissolves  the  alkaloid  without  color,  after 
some  time  the  solution  tarns  red  and  black.  It  is  colored  yellow  by  chlorine. 
Nitric  acid  dissolves  it  with  a  pale  yellow  color,  afterwards  orange,  then 
colorless.  The  solution  is  then  still  precipitated  by  tannin,  bat  does  not  con- 
tain any  atropia,  as  the  pupil  is  not  dilated. 

In  contact  with  air  it  is  easily  converted  into  another  alkaloid,  which  Ber- 
zelius  has  called  tropia.  It  is  very  soluble  in  water,  yellowish,  not  crystal- 
lizable,  of  a  disagreeable  odor,  and  strong  alkaline  reaction. 

Belladonnia  is  the  yellow  resin  adhering  to  atropia  and  preventing 
it  from  crystallizing. 

Crude  atropia  is  dissolved  in  a  weak  acid,  neutralized  by  carbonate 
potassa  to  separate  a  body  opalescing  in  blue,  an  alkali  is  added,  taking 
care  not  to  produce  a  pulverulent  precipitate,  as  long  as  tbe  precipi- 
tate appears  oily  and  resin-like,  this  is  collected  on  linen,  dissolved  in 
an  acid,  treated  with  animal  charcoal,  if  necessary  again  fractionally 
precipitated,  and  dissolved  in  absolute  ether. 

A  gum-like  mass  remains  behind,  of  little  bitterness,  and  a  burning,  sharp 
taste ;  it  melts  on  heating  and  decomposes  with  the  smell  of  hippnric  acid; 
it  is  easily  soluble  in  pure  and  officinal  ether,  in  absolute  and  dilate  alcohol, 
scarcely  soluble  in  water ;  though  strongly  alkaline,  it  is  less  so  than  atropia ; 
from  the  sulphate  it  is  precipitated  by  ammonia  as  a  white  powder,  which 
soon  becomes  resin-like.     It  was  discovered  by  Hubschmann. 

Daturia. — From  the  seed  of  stramonium  by  extracting  with  alco- 
hol, treating  with  a  little  lime,  acidulating  with  sulphuric  acid,  distil* 
ling  off  the  alcohol,  removing  the  oil,  precipitating  by  carbonate 
potassa,  expressing,  treating  with  alcohol,  sulphuric  acid,  and  animal 
charcoal,  and  crystallizing  from  alcohol. 

Daturia  has  been  proved  to  be  chemically  identical  with  atropia.  Its 
pharmacodynamical  properties  have  been  studied  by  Professor  Schroff,  and 
carefully  compared  with  atropia.  His  conclusions  are,  that  their  qualitative 
action  is  alike,  but  that  there  exists  a  vast  difference  in  their  intensity, 
daturia  being  nearly  twice  as  strong  and  powerful,  as  atropia. 

Here  the  question  arises:  Is  there  no  doubt  at  all  about  the  chemical 
identity  of  both  alkaloids  ?  May  they  not  be  only  very  similar  in  their  com- 
position and  chemical  behavior  ? 

Hyoscyamia  is  obtained  from  the  juice  of  hyoscyamus,  after  coagula- 
tion of  the  albumen  by  neutralizing  it  with  lime,  adding  carbonate  of 
potassa,  and  extracting  with  ether. 

It  crystallizes  in  needles  of  silky  lustre,  when  pure  without  odor ;  its  taste 
is  acrid,  tobacco-like.  With  a  carefully  regulated  heat  it  may  be  distilled. 
It  has  a  strong  alkaline  reaction,  dissolves  in  water,  alcohol  and  ether ;  and 
is  easily  decomposed  when  in  solution.  Of  the  salts,  some  few  are  crystal- 
lizable ;  they  must  be  evaporated  in  vacuo  to  prevent  them  from  becoming 
oxidized ;  they  are  soluble  in  water  and  alcohol,  without  smell,  and  have  the 
taste  of  the  base. 

Beheerina  is  best  prepared  from  the  commercial  so-called  sulphate  of 
bebeerina  by  precipitating  it  with  ammonia,  removing  the  tannin  with 
oxide  of  lead  or  lime,  and  boiling  with  alcohol ;  the  evaporated  mass 
is  repeatedly  treated  with  absolute  ether,  and  evaporated. 
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It  is  amorphous,  lemon  yellow,  bitter,  of  an  alkaline  reaction,  scarcely  so- 
loble  in  water,.8olable  in  13  parts  ether,  and  5  parts  absolute  alcohol.  The 
salts  are  yellow,  bitter,  amorphous,  precipitated  and  decomposed  by  nitric  acid. 

The  commercial  sulphate  of  bebeerina  is  in  dark  brown  glittering  slabs, 
readily  soluble  in  water  by  the  aid  of  acids.  It  is  esteemed  as  a  tonic  and 
ADtiperiodic,  and  is  given  in  doses  of  three  to  ten  grains,  to  the  amount  of 
a  scruple  or  a  drachm,  between  the  paroxysms  in  intermittents. 

Sepeerina  (from  the  Dutch  name  sepeeri  for  bebeeru),  remains  behind  after 
the  exhaustion  of  bebeerina  by  ether. 

Amorphous,  reddish-brown,  little  soluble  in  water,  soluble  in  alcohol.  The 
salts  are  amorphous,  of  a  brown  color,  and  generally  obtained  in  very  shining 
laminse,  almost  resembling  crystalline  scales. 

Piperina. — Powdered  white  pepper  is  exhausted  by  alcohol ;  this  is 
distilled  off,  the  extract  mixed  with  a  solution  of  potassa,  which  dis- 
solves resinous  and  coloring  matter ;  the  precipitated  greenish  powder 
18  piperina,  which  is  purified  by  repeated  crystallizations. 

It  crystallizes  in  four  sided  prisms,  colorless  when  pure,  when  chewed  for 
some  time  developing  a  hot  peppery  taste,  scarcely  soluble  in  water,  easily  in 
alcohol,  the  solution  is  neutral  to  litmus,  and  has  a  burning  pepper  taste. 
It  melts  at  212^,  losing  2  equivalents  of  water.  It  dissolves  in  cold  sulphu- 
ric acid  with  a  deep  red  color,  and  is  a  weak  base. 

Distilled  with  potassa  at  320^  picolina  is  obtained  leaving  a  body  of  the 
following  combination  :  C^H„NgO,o+(CaaH3oNOjo+KO)  and  piperina  may 
be  regarded  as  a  combination  of  picolina,  with  another  body  not  isolated  yet, 
viz:  C«H„NO„+C^H,N. 

Pipendina^  CioH^.N  is  probably  ethy I-allyl-amin  N(C,H, + C^H,) + H. 
By  distillation  of  piperina  with  2^  to  3  parts  of  soda-lime,  Cahours 
obtained  two  alkaloids  and  a  neutral  liquid  of  benzoic  odor.  One  of  the 
bases,  called  piperidina,  is  obtained  by  saturating  the  distillate  with 
fused  potassa,  and  saving  by  fractional  distillation  of  the  separated  oil, 
that  part  coming  over  at  212^,  which  amounts  to  about  ^q  of  the 
distillate. 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  ammoniacal  odor 
and  taste,  lighter  than  water,  in  which  it  dissolves  in  all  proportions ; 
it  precipitates  the  palts  of  the  metallic  oxides.  Its  salts  are  crystal- 
lizable. 

Veratrtaj  U.  S. 

Veratria  is  procured  from  cevadilla  seeds  by  treating  them  with 
alcohol,  evaporating  the  tincture  to  an  extract,  and  treating  this  with 
water  acidulated  with  sulphuric  acid;  this  solution,  containing  sulphate 
of  veratria,  is  next  decomposed  by  magnesia,  which  is  added  in  excess ; 
the  precipitated  veratria  thrown  down  is  now  washed  and  separated 
from  the  excess  of  magnesia  by  alcohol,  from  which  it  is  obtained  by 
evaporation,  but  requires  still  further  purifying  with  animal  charcoal, 
&c.    A  pound  of  the  seeds  yields  about  a  drachm  of  veratria. 

This  product  is  a  white,  nncrystallizable  powder,  extremely  acrid  when 
diffused  in  the  air,  producing  excessive  irritation  of  the  nostrils.  It  is  freely 
soluble  in  alcohol,  less  so  in  ether,-  and  almost  insoluble  in  water,  but  soluble 
in  diluted  acids,  from  which  ammonia  and  solution  of  tannin  throw  down 
white  precipitates.     Among  its  most  striking  peculiarities  are  the  intense 
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red  color  it  assomes  on  the  addition  of  snlphnric  acid,  and  the  jellow  solntion 
it  forms  with  nitric.  Yeratria,  as  procured  by  the  officinal  process,  is  a 
complex  body,  and  contains  two  alkaloids,  sabadiUia  and  jervta^  with  some 
resinous  matter. 

The  medical  nses  of  yeratria  are  confined  chieflj  to  goaty  and  nenralgio 
affections,  in  the  treatment  of  which  it  is  nsed  internally  in  doses  of  one- 
twelfth  to  one-sixth  grain,  repeated,  or  externally,  in  ointment^  of  about  3j 
to  the  ounce. 

The  following  is  the  process  for  obtaining  the  alkaloids  pore,  and  ascer* 
taining  their  properties. 

Veratria, — Commercial  yeratria,  if  dissolved  in  much  alcohol,  and  mixed 
with  water  until  a  precipitate  just  commences  to  appear,  this  yields,  on  eTapo- 
ration,  a  white,  crystalline  powder,  mixed  with  a  brown,  resinous  mass,  which 
can  be  removed  by  washing  with  cold  alcohol.  The  powder,  if  dissolved  in 
strong  alcohol,  and  evaporated  spontaneously,  leaves  large,  rhombic,  color- 
less prisms,  which  effloresce  in  the  air,  become  porcellanous  and  pulverulent, 
are  insoluble  in  boiling  water,  but  rendered  opaque,  readily  soluble  in  alcohol 
and  ether.  Sulphuric  acid  colors  it  yellow,  then  carmine  red ;  muriatic  acid 
produces  a  deep  violet  solution,  forming  oily  drops  on  the  surface.  The 
acids  are  completely  neutralized,  but  the  solutions  do  not  crystallize  on 
evaporation. 

SabadiUia  crystallizes  in  colorless  prisms,  which  are  soluble  in  boiling 
water,  melt  at  390^  F.,  and  have  a  very  acrid  taste.  It  is  easily  soluble  in 
alcohol,  but  does  not  crystallize  from  this  solution ;  it  is  insoluble  in  ether, 
and,  from  its  solution  in  dilute  sulphuric  acid,  is  not  precipitated  by  ammonia. 
It  is  not  sternutatory.  (Hiibschmann.) 

Jervia, — The  precipitate  by  soda,  containing  the  alkaloids,  is  boiled  with 
dilute  sulphuric  acid ;  on  cooling,  the  sulphate  of  jervia  is  precipitated.  The 
precipitate  may  be  decomposed  by  carbonate  of  soda,  and  recrystallized  from 
alcohol. 

It  is  nearly  insoluble  in  water,  soluble  in  alcohol,  crystallizes  in  colorless 
prisms  with  3H0,  loses  its  water  of  crystallization  on  heating,  then  melts, 
and  above  375^  is  decomposed. 

Jervia  and  its  soluble  salts  are  precipitated  from  their  solutions  by  muriatic, 
sulphuric,  and  nitric  acids,  forming  therewith  nearly  insoluble  salts;  they, 
however,  dissolve  in  alcohol. 

Colchicia, — According  to  AschoflF,  the  root  is  to  be  exhausted  by 
cold  water,  precipitated  by  basic  acetate  of  lead,  the  filtrate  neutral- 
ized by  carbonate  of  soda,  the  filtrate  precipitated  by  tannin,  this 
precipitate  washed,  expressed,  dissolved  in  eight  parts  aloobol,  and 
digested  with  freshly  precipitated  oxide  of  iron ;  the  filtrate  is  evapo- 
rated, the  residue  dissolved  in  a  mixture  of  equal  parts  of  alcohol  and 
ether,  evaporated,  and  again  dissolved  in  water. 

The  corns  gathered  in  spring  yielded  but  .75  grains,  in  the  fall  as  high  as 
6.5  grains  from  the  pound ;  the  seed  16  grains  to  the  pound. 

It  is  a  white,  amorphous  mass,  of  a  bitter,  not  acrid  taste,  without  odor, 
when  moist  of  a  feeble  narcotic  odor.  It  is  easily  decomposed  in  aqueous 
solution,  is  not  sternutatory  or  hygroscopic,  is  fusible  and  inflammable,  easily 
soluble  in  water  &nd  alcohol,  less  in  absolute  ether.  It  has  no  reaction  on 
vegetable  colors.     The  following  is  its  behavior  to  reagents : — 

It  is  soluble  in  SO3,  with  a  clear  yellow  color;  in  NO^  yellow;  the 
undissolved  colchicia  is  brownish-red,  then  violet,  brownish-green,  brown-red ; 
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faming  NO5  (containiog  nitrons  acid)  impart  to  it  a  violet  or  indigo-bloe, 
afterwards  yellow,  color.  The  solution  of  ^^  colchicia  is  colored  lemon 
yellow  by  mnriatic  acid.  Bichromate  of  potassa  and  snlphnric  acid  impart 
a  green  color.  Iodine  canses  a  kermes-colored,  gelatinous  precipitate,  soluble 
in  alcohol  and  water.  Chlorine-water  a  yellow  precipitate,  soluble  with 
orange  color  in  ammonia.  No  crystallizable  compounds  ha?e  been  obtained 
with  acids,  except  that  J.  E.  Carter  thinks  he  obtained  a  crystalline  sulphate. 

Htlbschmann  was  unable  to  saturate  two  drops  of  dilute  sulphuric  acid  with 
colchicia,  though  he  and  Carter  both  found  it  to  act  slowly  on  reddened 
litmna  paper,  and  on  paper  colored  with  rhubarb. 

By  external  applications,  several  painful  cases  of  rheumatism  have  been 
relieved  by  it.  If  given  internally,  one- sixtieth  (^)  grain  three  times  daily, 
continued,  if  necessary,  for  several  weeks,  has  a  most  salutary  effect  in  rheu- 
matic complaints.  It  opens  the  bowels  even  of  those  who  have  been  suffering 
from  constipation.  (See  ITiesis  of  J.  E.  Carter,  of  Philadelphia,  Am,  Joum. 
Pkarm,,  vol.  xxx.  p.  205.) 

Colchiceine,  C„Hg,NOii. — Oberlin  obtained  no  colchicia  by  Geiger  and 
Hesse^s  process,  but,  on  dissolving  the  product  in  water,  acidulating  with 
muriatic  acid,  evaporating  until  of  an  intense  yellow  color,  by  water  a  white 

{precipitate  was  thrown  down,  crystallizing  from  alcohol  and  ether  in  pearly 
amellffi,  nearly  insoluble  in  water,  soluble  in  alcohol,  ether,  woodspirit, 
chloroform,  ammonia,  potassa;  in  sulphuric  acid  with  yellow,  in  muriatic 
acid  with  pale  yellow,  in  nitric  acid  with  intense  yellow  color,  changing  to 
Tiolet,  deep  red,  light  red  and  yellow.     It  is  very  poisonous. 

It  is  neutral  to  test  paper.  It  remains  to  be  investigated  whether  or  not 
it  is  a  product  of  decomposition  of  colchicia  by  the  influence  of  muriatic 
acid. 

Testa  for  Distinguishing  the  Alkaloids, 

The  following,  taken  from  Dr.  A.  T.  Thompson,  conveys,  in  a  compact 
form,  the  leading  facts  applicable  to  distinguishing  the  alkaloids. 
Some  general  characteristics  are  noticed  at  the  beginning  of  this 
chapter,  and  some  particular  ones  under  the  several  heads. 

Method  of  Distinguishing  the  folhwing  Vegetable  Alkaloids — Atropia^ 
Bruda^  Delphia,  Emetia,  Morphia,  Solania,  Strychnia,  Veratria — wli£n 
they  are  in  powder. 

Treat  the  powder  first  vnth  nitric  acid,  which  is  colored  red  by 
hruda,  delphia,  morphia,  and  the  strychnia  of  commerce,  but  not  by 
pure  strychnia.  If  the  reddened  acid  become  of  a  violet  hue  on  the 
addition  of  protochloride  of  tin,  after  the  nitric  solution  has  cooled, 
the  alkaline  powder  is  brucia  ;  if  the  reddened  acid  gradually  become 
black  and  carbonaceous,  it  is  delphia.  If  the  powder  be  soluble  with* 
out  decomposition,  and  decompose  iodic  acid,  evolving  free  iodine,  it 
is  morphia;  if  it  is  not  fusible,  and  does  not  decompose  iodic  acid,  it 
is  strychnia.  If  the  powder  greens,  instead  of  reddening  nitric  acid, 
it  is  solania ;  if  it  is  insoluble  in  ether,  and  does  not  redden  nitric 
acid,  it  is  emetia  ;  if  it  be  soluble  in  ether,  and  does  not  redden  nitric 
acid,  but  melts  when  heated,  and  volatilizes,  it  is  atropia;  if  it  is  thus 
affected  by  ether  and  nitric  acid,  but  is  not  volatilized,  it  is  veratria. 
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The  Ternaby  Alkaloids. 

A  concentrated  decoction  of  broom  is  distilled  with  soda,  and  seve- 
ral  times  recti&ed. 

It  is  a  colorless  oil,  which,  in  contact  with  water,  soon  becomes  opalescent^ 
and  is  colored  brown  by  the  air ;  it  smells  faintly  like  anilina,  has  a  yery 
bitter  taste,  and  is  narcotic ;  its  boiling  point  is  550^  F.  Acids  are  perfectly 
neatralized ;  the  salts  are  soluble,  the  muriate  and  nitrate  not  crystailizable 

Uonia 

Ts  most  abundant  in  the  fresh  plants  gathered  before  flowering,  and 
in  the  seed,  from  which  it  is  obtained  by  distillation  with  caustic 
potassa,  purifying  the  sulphate  by  dissolving  it  in  alcoholic  ether,  and 
again  distilling  with  potassa. 

Cania  is  a  volatile  yellow,  oily  fluid  (specific  gravity  .89),  with  a  very 
characteristic  odor  resembling  that  of  the  urine  of  the  mouse.  It  is  neutnd 
to  test  paper  when  anhydrous,  but  decidedly  alkaline  when  containing,  some 
water.  It  is  soluble  in  100  parts  of  water,  floating  on  its  surface  when  dis- 
tilled with  it.  Alcohol  dissolves  it  readily,  as  also  ether,  the  fixed  and  vola- 
tile oils.     It  does  not  dilate  the  pupil. 

Like  other  volatile  alkaloids  of  the  composition  of  substituted  ammonia, 
it  occasions  white  clouds  when  approached  with  a  rod  moistened  with  mu- 
riatic acid.  This  test,  when  applied  to  the  extract  of  conium,  after  adding 
to  it  on  a  tile  a  few  drops  of  solution  of  potassa,  is  much  resorted  to,  in  con- 
nection with  the  odor,  in  judging  of  the  quality  of  that  extract 

When  exposed  to  the  air,  conia  undergoes  oxidation,  being  converted  into 
a  brown  resinous  matter,  ammonia,  and  butyric  acid.  By  concentrated 
muriatic  acid  it  is  colored  purple  changing  to  blue ;  chlorine  produces  thick 
white  vapors  of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  which  are  crystal- 
lizable,  while  those  with  oxygenated  acids  are  mostly  decomposed  on  evapo- 
ration and  leave  a  gummy  residue. 

Conia, sNC,fH„,  often  contains  variable  proportions  of  methylic  conia, 
esNC^^Htp  and  sethylic  conia,  NCgoHj^  which  appear  to  be  as  poisonous  as 
the  normal  alkaloid. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alkaloid,  dis- 
covered by  Wertheim,  accompanying  conia. 

Gonhydriaa 

Occurs  chiefly  in  the  flowers  and  seed  of  conium ;  to  prepare  it,  the 
crude  conia  is  neatralized  with  sulphuric  acid,  the  salt  extracted  with 
alcohol  to  separate  ammonia,  evaporated,  treated  with  concentrated 
caustic  potassa,  then  with  ether ;  this  is  distilled  ofi^  and  by  very  slow 
fractional  distillation  in  an  oil  bath,  the  conia  is  separated ;  between 
300°  and  400*^  crystals  of  conhydrina  are  sublimed. 

It  is  in  colorless,  pearly  crystalline  lamellsB,  sublimes  slowly  below  212^,  is 
soluble  in  water,  alcohol,  and  ether ;  by  distillation  with  anhydrous  phos- 
phoric acid,  conia  is  obtained,  2H0  being  abstracted :  NC|gH^O, — 2H0s8 

Its  action  on  animals  is  similar  to  conia,  but  weaker.  The  salts  have  not 
been  studied  yet. 
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Lobelina 

Was  discovered  by  the  late  Professor  S.  Calhoun,  of  Philadelphia, 
in  1834,  and  first  isolated  in  a  state  of  purity  by  Professor  Procter,  in 
1842.  It  is  most  conveniently  obtain^  by  extracting  the  seed  with 
alcohol  acidalated  with  acetic  acid,  which  forms  a  fixed  salt  with  the 
alkaloid,  evaporating  and  treating  with  magnesia,  and  then  with  ether, 
from  which  it  may  be  obtained  by  evaporation. 

It  is  a  liquid  lighter  than  water,  and  when  dropped  ioto  that  flaid  rises  to 
its  surface  and  spreads  out  like  a  drop  of  oil,  then  gradually  dissolves  without 
agitation,  forming  a  transparent  solution.  It  is  very  soluble  in  alcohol  and 
ether,  the  latter  readily  removing  it  from  an  aqueous  solution ;  it  also  dis- 
solves in  fixed  and  volatile  oils.  It  forms  crystallizable  salts,  with  numerous 
acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine.  Lobelina, 
as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  decomposable  by  a 
moderate  heat,  as  also  by  the  action  of  strong  acids. 

Nicotia^  or  Nicotina^ 

Is  prepared  in  the  following  manner :  The  acid  infusion  of  tobacco 
is  evaporated  to  about  one-half,  distilled  with  caustic  potassa,  the  dis- 
tillate neutralized  by  oxalic  acid,  treated  with  anhydrous  alcohol, 
decomposed  by  potassa,  and  the  alkaloid  dissolved  by  ether.  By  rec- 
tification in  a  current  of  hydrogen,  it  may  be  obtained  colorless. 

It  is  a  colorless,  oily  liquid,  of  strong  tobacco  odor,  a  burning  sharp  taste, 
heavier  than  water,  specific  gravity  1.048.  It  is  inflammable,  has  an  alka- 
line reaction,  is  soluble  in  water,  and  water  is  soluble  in  it  to  some  extent ; 
miscible  with  alcohol,  ether,  and  olive  oil,  scarcely  soluble  in  oil  turpentine. 
It  becomes  yellow  by  keeping,  absorbing  oxygen  from  the  air,  which  gra- 
dually turns  it  thick  and  brown.  It  boils  at  482^  F.,  but  volatilizes  at  a  much 
lower  temperature.  The  vapor  which  rises  is  so  powerful  in  its  smell  and 
irritating  properties  that  one  drop  of  it  diffused  in  a  room  renders  the  atmo- 
sphere insupportable.  The  volatility  of  this  principle  insures  its  diffusion, 
along  with  empyreumatic  products,  in  tobacco  smoke,  so  that  it  is  inhaled  to 
a  certain  extent  by  smokers.  It  exists  in  the  different  commercial  varieties 
of  tobacco  in  about  the  following  proportions  :  Havana  2  per  cent.,  Mary- 
land 2.3,  Virginia  6.87,  Kentucky  6.09. 

Orfila  has  lately  investigated  the  properties  of  nicotia,  and  ascertained  with 
precision  its  chemical  habitudes.  These  are  detailed  in  a  paper  copied  in 
the  American  Journal  of  Pharmacy ^  vol.  xxiv.,  p.  142,  from  the  London 
Fharmaceutical  Journal.  See  also  a  paper  by  Professor  Procter  in  Pro- 
ceedings of  ike  American  Pharmaceutical  Association,  1858,  p.  295. 

Its  salts  have  a  burning  taste  of  tobacco,  are  very  soluble  in  water,  deli- 
quescent, and  difficult  to  crystallize. 

Secalina 

Has  the  composition  of  propylamin,  methylsethvlamin,  and  trime- 
tbylamin,  and  is  identical  with  one  of  them,  probably  the  former,  as  it 
may  be  obtained  from  propylic  narcotina^  by  distillation  with  potassa. 
Besides  the  plants  mentioned  in  the  St/llabuSf  it  has  been  obtained 

■  See  page  397. 
27 
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from  herring-pickle,  crabs,  the  spirits  in  which  anatomical  prepara- 
tions have  been  kept,  and  the  urine  of  man.  When  artificially  pre- 
pared, it  is  best  known  as  Prcpylamin. 

Propylamin  is  most  economically  prepared  from  herrlDg-pickle  bj  distil- 
lation with  caastic  potassa,  neatralizing  the  distillate  with  mnriatic  add, 
parifjing  the  salt  by  dissolving  it  in  strong  alcohol  or  alcoholic  ether,  and 
again  distilling  with  potassa. 

It  is  a  colorless  liquid  of  a  strong  odor  of  herrings,  and  a  sweetish  astrin- 
gent taste ;  it  is  soluble  in  water,  has  an  alkaline  reaction,  produces  white 
vapors  with  muriaffc  acid.  Its  salts  are  mostly  soluble  in  water  and  alcohol, 
and  crystallizable. 

According  to  Dr.  Awenarius,  of  St.  Petersburg,  it  appears  to  be  a  troe 
specific  for  rheumatic  affections,  the  acute  as  well  as  the  chronic.  He  admin- 
istered it  in  mixtures,  containing  24  drops  of  propylamin  to  6  ounces  of  mint- 
water  sweetened  with  2  drachms  of  sugar,  and  gave  it  in  doses  of  a  table- 
spoonful  every  two  hours. 

See  papers  on  this  subject  by  Professor  Procter  in  Proceedings  of  the 
American  Pharmaceutical  Association^  1857,  and  American  Journal  of 
Pharmacy ,  xxxi.  125  and  222. 

Alkaloids  of  Animal  Origin. 

Some  animal  tissues  and  liquids  contain  alkaline  substances  or  are 
decomposed  into  such  by  the  influence  of  various  chemical  agents. 
These  animal  alkaloids,  however,  are  as  yet  of  little  importance  in  a 
medicinal  point  of  view;  and  it  remains  here  merely  to  draw  attention 
to  a  few  of  them  which  are  either  contained  in  culinary  and  dietatio 
articles,  or  are  of  importance  from  their  presence  in  various  secretions. 

Syllabus  of  Animal  Alkaloids  and  the  Products  of  their  Decomposition.^ 

Sarkosina,  CeH,N04.    From  creatine  by  boiling  with  BaO ;  rhombic  prisms  or  scales, 

easily  soluble  in  water. 
Glycina,  C4HJNO4  or  GlycocolL    In  the  bile ;  by  treating  glue  or  similar  snbstanoes 

with  boiling  alkalies  or  acids ;  sweet  rhombic  crystals,  easily  solable  in  water 

and  ordinary  alcohol. 
Leucina,  G  ^fi  13NO4.    By  putrefaction  of  casein,  from  glne  like  glycina.  Shining  scales, 

easily  soluble  in  water,  alkalies,  and  muriatic  acid,  little  in  aloohd ;  ftised  with 

KO  yields  yalerianic  acid. 
Tyrosina,  G,gH,,NOQ.    By  acids  or  alkalies  upon  casein,  glue,  albumen,  &o.,  silky 

needles,  soluble  in  acids  and  alkalies,  little  in  water,  insoluble  in  alcohol  and 

ether. 
Guanina,  CioH^NjO^.    In  the  excrements  of  spiders  and  in  small  quantity  in  guano; 

white  powder,  insoluble  in  water,  somewhat  soluble  in  lime  and  baiyta  water; 

its  salts  crystallizable. 
Taurina,  G4H7NS2O0.    In  bile  after  decomposition  by  acids  or  by  fermentation ;  six- 
sided  prisms,  easily  soluble  in  water,  little  in  alcohol ;  taste  cooling. 
Urea,  C2H4N2O2.     In  the  urine  of  the  mammalia,  particularly  the  camiTorons. 

As  urea  has  been  proposed  as  a  remedial  agent,  it  may  be  well  to  gi?e  its 
mode  of  preparation. 

Urine  is  evaporated  to  a  syrupy  consistence,  mixed  with  an  eqoal  volnme 
of  nitric  acid,  and  set  aside  for  twenty-four  hours  in  a  cool  place ;  the  crys- 
tals are  redissolved  in  boiling  diluted  nitric  acid  to  destroy  coloring  mat- 
ter, if  necessary  digested  with  animal  charcoal,  and  subsequeotly  decomposed 
by  carbonate  of  baryta.   After  evaporation,  the  mass  is  exhausted  by  alcohol. 

'  See  Inosinic  Acid  and  Greatine,  p.  381. 
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'For  its  artificial  preparation  Liebig  gives  the  following  directions :  A  mix- 
tore  of  four  parts  finely  powdered  anhydrous  ferrocyannret  of  potassinm,  and 
two  parts  black  oxide  of  manganese  is  heated  to  redness,  and  constantly 
stirred  until  it  has  ignited ;  it  is  extracted  with  cold  water,  the  solution  mixed 
with  a  solution  of  three  parts  sulphate  of  ammonia,  evaporated,  the  sulphate 
of  potassa  removed  as  much  as  possible,  and  the  residue  exhausted  with  boil- 
ing ordinary  alcohol. 

Urea  crystallizes  in  long,  colorless  prisms,  easily  soluble  in  water  and  alco- 
hol, containing  no  water  of  crystallization,  and  fusing  at  248^  F. 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in  doses  of  from 
five  to  ten  grains,  several  times  a  day,  in  diabetes,  albuminuria,  and  dropsy. 

Urt^B  niiriu  is  precipitated  from  a  concentrated  solution  of  urea  by  strong 
nitric  acid  in  anhydrous  white  shining  scales,  soluble  in  8  parts  of  water,  little 
in  nitric  acid  and  alcohol.  Its  action  is  said  to  be  similar  to  urea,  and  it  has 
been  recommended  as  a  solvent  for  vesical  calculi  composed  of  ammonio- 
phosphate.  of  magnesia. 


CHAPTER    IX. 

ON  NEUTRAL  ORGANIC  PRINCIPLES  MOSTLY  PECULIAR  TO  A 
LIMITED  NUMBER  OF  PLANTS,  AND  POSSESSED  OP  MEDICINAL 
PROPERTIES. 

FoBiCEBLT,  the  virtues  of  most  medical  plants  were  attributed  to 
extractive  matter,  though  this  as  obtained  from  various  sources  and  by 
different  analytical  processes,  was  known  to  vary  somewhat  in  its 
properties. 

In  the  progress  of  investigation  many  of  these  plants  have  been 
found  to  possess  certain  well-defined  proximate  principles,  sometimes 
crystalline  and  sometimes  amorphous,  to  which  appropriate  names 
have  been  given. '  If  alkaline^  these  names  should  terminate  in  ta;  it* 
neutral  or  subacid^  in  in  or  ine.  This  arrangement,  which  would  con- 
duce to  accuracy,  if  invariably  observed,  is,  however,  not  adhered  to 
universally,  and  in  Europe  is  repudiated  by  some  high  authorities. 

The  neutral  organic  principles  are  conveniently  considered  together, 
and  will  be  separately  presented  with  reference  to  their  leading  cha- 
racteristics. Some  of  these  are  amorphous,  some  liquid  or  pulverulent, 
and  others  distinctly  crystalline. 

The  neutral  principles  are  in  some  instances  active,  and  in  others 
appear  to  possess  little  power  of  affecting  the  system.  Some  of  them 
contain  nitrogen,  while  most  others  consist  of  merely  carbon,  hydro- 
gen, and  oxygen.  These  principles  occasionally  unite  with  acids, 
forming  crystalline  compounds,  which  are,  however,  acid  in  their  pro- 
perties ;  others  combine  with  alkalies,  forming  crystallizable  salts. 
They  are  generally  precipitated  by  tannic  acid,  and  many  of  them  by 
subacetate  of  lead.  The  modes  of  obtaining  these  principles  are  va- 
rious, and  sometimes  difficult  to  follow,  though  the  solubilities  and 
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chemical  peculiarities  of  each,  when  ascertained,  indicate  approximately 
its  mode  of  extraction. 

In  a  work  of  the  design  and  scope  of  the  present,  it  will*8iifiice  to 
display  the  more  striking  peculiarities  of  these  principles,  none  of 
which  are  officinal,  in  a  syllabus,  and  to  give  the  processes  of  extrac- 
tion and  the  leading  chemical  and  medicinal  characteristics,  only  in  a 
few  cases  including  the  more  important  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemical 
relations  upon  which  we  would  be  justified  in  founding  a  scientific 
classification  of  these  principles,  and  here,  as  in  treating  of  the  other 
proximate  principles  of  plants,  we  will  find  the  botanical  arrangement 
of  the  plants  themselves  to  afford  the  best  grouping.  The  natural 
families  of  plants,  though  arranged  upon  a  purely  botanical  basis,  are 
found  to  exhibit  remarkable  chemical  and  physiological  relations  among 
the  products  of  their  individual  members;  this  agreement,  as  yet  but 
imperfectly  recognized  owing  to  our  limited  knowledge  of  the  actual 
composition  of  organic  proximate  principles,  is  probably  one  of  the 
great  universal  harmonies  of  nature  which  in  the  progress  of  science 
must  be  more  fully  developed  and  made  known. 

Syllabus  of  Plants  and  their  Neutral  Characteristic  Principles. 

1.   Ternary  Compounds, 
a      _.  7y,^-«  f  Anemoninj  associated  with  anemonio  aoid,  rhombic 

Pnlaatilla  ratens^r  J       ^'^^^^^^  ^^^^7  insoluble  in  ether ;  prodact  of  the 

Memspermaceas,  C  Columhin^  C^jHjjO,^,  colorless,  rhombic  prisms,  very 

Colomba,  U,  S,  \       bitter,  soluble  in  30  per  cent,  alcohol,  in  alkalies, 

Koot  of  Cocculus  palmatus.      (      precipitated  bj  acids.     Associated  with  berberima, 

Papaveracese,  (  Meconin,  C^^fi^^  white  acicular  crystals,  soluble  in 

Opium,  U,  S,  <      265  parts  cold,  18  boiling  water,  ether,  alcohol  and 

From  Papaver  somniferum.     (     volatile  oils ;  acrid. 

'  Saponin  CggHjgO,^,  Struthiin,  Gifhayin^  identioal ;  sola- 
ble  in  hot  water  and  alcohol,  insoluble  in  ether; 
taste  sweetish,  afterwards  acrid  and  bitter,  frothing 
in  solution,  sternutatory ;  identical  with  polygalic 
acid,  which  see  ;  with  SO3,  produces  tapoyenin, 

Limonis  cortex*"cr*5  f  ^*^P«ridin,  in  the  spongy  portion  of  lemon  peel,  bitter. 

Citrus   limonum  ind  citrus  \  ^«'?ont»C,,H^O  3.   Prom  the  seed  by  alcohol,  c^^ 
aurantium,  the  seed.  [      ^°^»  ^'"®''»  ^^^'^^^^  ^°  alkalies ;  red  color  with  SO,. 

Guitiferse,  (  Mangostin,  C^fi^fiw  golden  yellow  scales,  without 

Garoinia  mangostana,'  bark  \      smell  or  taste,  insoluble  in  water,  soluble  in  alcohol 
of  the  fruit.  (     and  ether,  dilute  acids  and  alkalies. 

Erythroxylea,  j  Eryihroxylin,  volatile    needle    shaped  crystals,  very 

Erythroxylon  cocoa,  leaves.    \     bitter,  probably  identical  with  cafein. 


CaryophyllesR, 
Saponaria  officinalis,  U.  S, 
Gypsophylla  struthium. 
Agrostemma  githago. 


Jlyppocastaness, 
^sculus  hippooastanum. 
(Horse  chestnut),  the  bark. 


jiEsculinf  CgoHgjOj,  or  C^gHj^O,,,  polychrom,  colorless 
powder,  without  smell,  bitter,  nearly  insoluble  in 
cold  water  and  ether,  soluble  in  alkali.  (See  page 
425.) 


'  Used  in  the  East  India  islands  as  a  remedy  for  intermittents. 
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VarioQS  8p«oiefl  of  .Sscnlns^ 
aod  barks  of  the  genua  >- 
Pavia*  } 

RutacesB. 
AngQStara,  U.  S. 
Bark  of  Gallipea  Cosparia. 


{ 


Xanthozjlum  piperitom,  the 
Ihiit. 


XanthozjlaiUf  U.  S,  ( 

The  bark  of  X.  frazineam.      ( 

Xanthozjlom  corribaBum,'  or 


: 


Paviin,  similar  to  »scalin,  though  not  identical.  (See 
page  425.) 

Cusparirit  tetrahedral  crjrstals,  soluble  in  acids  and 
alkalies,  and  in  200  parts  water;  precipitated  by 
tannic  acid. 

Xanthoxylitiy  volatile,  insoluble  in  water,  soluble  in 
alcohol,  ether ;  aromatic  resinous  taste  ;  steroptene 
from  the  oil. 

Xanthoxylin  of  Dr.  Staples,  not  investigated,  probably 
identical  with  zanthopicrite  (Dr.  Wood). 

Xanthopicrite  of  Chevalier  &  Pelletan ;  crystal lizable, 
bitter. 

Quassin^  CjoHijOj,  white  opaque  granules,  inodorous, 
intensely  bitter,  very  soluble  in  alcohol,  less  so  in 
ether,  slightly  in  water  which  is  increased  by  mix- 
ture with  alcohol.     (See  page  425.) 

Ilicin*  acicular  crystals,  intensely  bitter,  slightly  acrid, 
soluble  in  water  and  alcohol,  freely  in  ether ;  preci- 
pitated by  tannin. 

Rhamnin,  volatile,  tasteless,  yellowish  crystals ;  sol- 
uble in  alkalies  with  yellow  color  (Fleury). 

Cathartin  of  Winkler,  from  the  ripe  fruit.  Cathartic 
dose  1  to  3  grs.     (See  Crysophanic  Acid.) 

Coumarin^  CjgHjO^.*  Colorless,  quadrangular  prisms  ; 
odor  and  taste  aromatic  ;  destroyed  by  SO3,  by  NO5 
converted  into  nitro-coumarin  and  picric  acid,  by 
boiling  with  alkalies,  coumaric  acid  C,^HgOe,  1  lb. 
tonka  yields  108  grs. 

Scoparin^  C2,H,,0,o,  soluble  in  alkalies  ;  precipitated 
by  acids ;  little  soluble  in  water,  more  soluble  in 
alcohol,  without  odor  or  taste  ;  oxidized  by  1^05  to 
picric  acid,  appears  to  be  the  diuretic  principle. 
(Stenhouse.) 

Ononiny  CggH^^OgY,  colorless  needles ;  little  soluble  in 
water,  insoluble  in  ether,  slowly  soluble  in  boiling 
alcohol ;  red  with  SO^ ;  with  caustic  baryta  into 
formic  acid  and  onospin,  which  with  diluted  SO3  or 
HCl,  into  sugar  and  ononetin. 

Onocerifiy  C,jH,oO,  another  crystallizable  principle,  not 
altered  by  boiling,  as  above. 

OrmnAt  rad'x"cort   US  I  '^"*^"*»  &crid,  uncrystallizable,  oily,  powerful  errhine. 

Caryophylliriy  CjoHj^Oj,  yellow  prisms,  without  taste  or 
smell ;  soluble  in  ether  and  boiling  alcohol. 

Eugeniuy  Cj^Hj^Oj,  yellow  pearly  scales,  becomes  red 
with  NO. ;  isomeric  with  caryophyllic  acid. 


X.  clava  herculis,  the  bark 


Simarubacese, 
Quassia,  U.  S,,  and  Simam-  • 
ba,  U.  S. 

Hex  opaoa. 

(The  American  holly,}  the 
fruit. 

RkawMex. 

Rhamnus  frangnla  and  ca- 
thartica. 

The  unripe  berries  (buck- 
thorn). 

Leguminotm, 
Dipteriz  odorata,  fruit  (Ton- 
ka beans). 
Melilotns  officinalis,  flowers. 


Scoparius,  U.  5. 
(Broom.) 


Ononis  spinosa,  the  root. 


Myrtacest. 
Caryophyllus,  U.  S. 


*  Used  in  the  Antilles  as  a  febrifuge. 

'  In  the  first  edition  of  this  work,  this  principle  as  obtained  from  the  leaves  of  the 
European  species  was  classified  among  the  uncrystallizable  principles,  but  the  crys- 
talline principle  has  been  discovered  as  above,  by  Dr.  P.  Pancoast,  a  gpraduate  of  the 
Philadelphia  College  of  Pharmacy,  as  announced  in  his  inaugural  thesis.  (See  Ame- 
rican Journal  of  Pharmacy ^  vol.  xxviii.  p.  312.) 

'  Coumarin  also  exists  in  Asperula  odorata,  Rubiaceasy  Anthoxanthum  odoratum, 
Gramineas,  and  some  other  herbs. 
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Cucurbitacem, 
Bryonia  alba. 

Coloojnthis,  U.  S. 
The  fruit   of  Caoomis  oolo- 
CTnthis. 

Elateriam,  U,  S.,  from  the 
fruit  of  Momoidioa  elate- 
rinm  (spirting  oacuinber}. 

UmbelHferm. 
Petroselinom  sativum.     The 
herb. 


Daucus  carota. 


Peuoedanum  officinale.    The 
root. 

Imperatoria  ostruthium. 

Athamantum     oreoselinum. 
The  root. 


Araliafea, 
Panax,  U.  S,     The  root  of 
Panax  qninquefolium. 

CompogiUe. 
Absjnthium,  U,  S.    Artemi- 
sia absTuthium ;  the  herb. 


Lactuoarinm,   U,  S.     From 
Laotuca  yirosa. 


Taraxacum,  U.  S.      Root  of 
Leontodon  taraxacum. 

Inula,  U,S.  The  root  of  Inula 
helenium. 

Caprifoliacem, 
Lonicera    xjlostenm.       The 
berries. 


Bryonin,  CJl^O^gt  yerj  bitter,  soluble  in  water  and 

alcohol,  and  insoluble  in  ether. 
Bryonitin^  crystals,  soluble  in  alcohol  95  per  cent.,  and 

ether. 

Colocynthin,  Cj^H^O,,,  amorphous  f    (See  page  425.) 
Colocynthitin,  obtained  in  white  prisms  from  the  part 
of  the  alcoholic  extract  insoluble  in  water  and  oold 
alcohol ;  soluble  in  hot  alcohol  and  ether. 

Elaterin^  CgoHi^O.,  colorless  prisms,  yery  bitter,  aorid ; 
insoluble  in  aUcalies  and  in  water ;  soluble  in  alco- 
hol and  ether. 

Apiifif  Cj^Hj^O,*,  white  powder,  tasteless ;  neailj  in- 
soluble in  cold  water ;  gelatinising  from  hoi  sola- 
tion ;  blood  red  with  FeO,80,. 

Apiolf  yellowish,  oily,  non-volatile,  acrid,  pungent, 
heavier  than  water ;  soluble  in  alcohol,  ether,  chloro- 
form.   (See  page  219.) 

Carotin f  C,oH,o  f  copper  red,  microscopic  oryBtala,  no 
odor  or  taste ;  insoluble  in  water  and  ether,  slightly 
in  alcohol,  soluble  in  fixed  and  essential  oils. 

Peucedanin,  C^l[^fi^^  colorless  rhombic  prisma,  withaut 
taste  or  odor;  melts  at  167^  F. ;  insoluble  in  water, 
soluble  in  hot  alcohol,  ether,  fixed  and  volatile  oils. 
Probably  angelicate  of  oreoeelon,  C^fifi^C^fifi^ 

ImpertUorinf  identical  with  peucedanin. 

'  Aihamantin^  Cg^HijO,,  colorless,  rectangular  piinns, 
peculiar  rancid  odor  on  heating,  taste  rancid,  bitter, 
acrid;  melts  at  174P  F.  Probably  valerianate  of 
oreoeelon,  C^fifi^C^fiyfi^, 

Pantiquilon,  C^Hj^O,,,  amorphous,  yellow  powder; 
easily  soluble  m  water  and  alcohol,  insoluble  in 
ether ;  precip.  by  tannin,  red  solution  with  SO, ;  by 
strong  acids  converted  into  panacon^  C^Hj^O,. 

{Abstfttthinf  C,eH,,05,  crystalline ;  soluble  in  alcohol,  less 
in  water  and  ether ;  acid  reaction ;  with  KG,  golden 
color. 

'  Ixtctucin,  white  pearly  scales,  combined  with  laotuoio 
acid. 
Lactucone,  C4oH,405,  white  granules  deposited  from  hot 
alcohol  on  cooling ;  insoluble  in  water,  soluble  in 
ether. 

Tarax<icin,  colorless  crystals,  bitter,  acrid,  ftisible ;  so- 
luble in  boiling  water,  alcohol,  and  ether. 


Ericacex. 
Uva  Ursi,  U,  S.     The  lei^ves 
of  Arctostaphylos  uva  ursi. 


Oleacex. 
01  ea    Europsa    (olive-tree). 
The  gum. 


{ 

>  Helenin,  long  white  needles.    Probably  a  stearopten. 

r  Xylostein,  crystalline,  bitter  principle ;  by  dilute  acids 
•j  converted  into  sugar  and  other  subetanoes.  (The 
I     seeds  contain  a  volatile  poison.) 

'  Arbutin,  C^^fi^^-^^ROf  bitter,  colorless  crystals.  See 

page  425. 
Ursin^  colorless  needles,  soluble  in  alcohol,  water, 

ether,  and  diluted  acids.    Does,  one  grain.  See  page 

426. 
Ursoiiy   CggH^Op   colorless,  silky,  tasteless,  acionlar 

crystals ;   insoluble  in  water,  acids,  and  alkalies ; 

fusible,  inflammable ;  orange  yellow  with  SO,. 

{Olivil,  ^88^18^10*  ii^dlos  ill  starlike  groups,  bitter  and 
Bweet  taste  ;  melt  at  250^  ;  soluble  in  water,  ether, 
and  boiling  alcohol. 
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v^.«««.  ^w^^i.t^.   n^»«^^«  f  jFVortn,  jellowish  needles,  slightlj  bitter  and  astrin- 
^^^^r^     T^^i  \     gent ;  soluble  in  boiling  water;  flnoresoent,  but  blue 
Suropean  ash.    The  bark.  |     J^^^,  disappearing  on  ^ding  acids. 


Philljrea  latifolia  (a  species 
of  privet.) 


Fkillyrin,  CmH,40„+3HO.  CrjsUlline,  nearly  taste- 
less, solnble  in  liot  water  and  alcohol,  insoluble  in 
ether.  Bj  diluted  HCl  and  heat  forms  phUlygenin ; 
polymeric  yriHi  jaiicin  and  caligenin.  Reputed  anti- 
periodic. 

Apocynacem. 
Apocjnum  cannabinum,  U,S.    Apocynin,  peculiar  active  principle. 

Aiclepiadea,  ( AiclepioHf  CJEL^O^  white  crystalline  mass,  odorless, 

Asclepias  Syriaca.  The  miUcy  •!     tasteless ;  insoluble  in  water  and  alcohol,  soluble  in 
juice.  (     ether. 

Omnti^J^U^^'^^f^  root  of  1  G'«»^'«»"«»  JeUow  powder,  hygroscopic,  veiy  bitter ; 
G.  l^ttiu  J     ^^""^^  ixwoluble  in  alcohol,  soluble  in  water. 

Menyanthes  trifoliata.  Herb.  ( Menyanthin^   amorphous,  bitter ;    soluble   in  alcohol, 
(Bnok-bean.)  \     water,  and  not  in  ether. 

Jalapa,  ^r^^  Tht"^  of  Ipo- 1  <^<^^^^^^^  ^gfiuPn,  white  or  transparent ;  insoluble 
mS  laiaDa  '  I  ^    ^  *^    water,  soluble  in  alcohol ;  resinous. 

Convolvulus  Orisabensis.        /  /o/aptn,  a,H^O«,  white  amorphous,  lesinous.     (See 

\     page  426.) 


Solanem. 
Capeicum,  U.  S. 
Capsicum  annuum,  and  other 
species.    The  fruit. 


Caprieiny  white  tufts  of  crystals;   soluble  in  alcohol 
and  ether.    (See  page  426.) 


Gratiola  officinalis.     Hedge 
hyssop. 


Fhysalis    alkekengi.        The  f  Physalin^  ^J^ifiw  ^^tter,  amorphous,  yellowish ;  solu- 
leaves  of  the  winter  cherry.  \     ble  in  alcohol,  chloroform,  and  ammonia. 

ScTophvdannem,  (  Digitaline^  ^tflifiv*  white  granules,  inodorous  though 

Digitalis,  U,  S.     The  leaves-!     sternutatory ;  very  bitter  and  poisonous.     (See  page 
of  D.  purpurea.  (     427.) 

Gratiolin,  ^40^94^i4»  hitter,  white,  crystalline  ;  soluble 
in  boiling  water  and  alcohol ;  insoluble  in  ether. 

Gratiatolin,  C^B^J^y^^f  amorphous,  yellow ;  insoluble  in 
ether,  soluble  in  water  and  alcohol.  Products  of 
decomposition  numerous. 

Scrophularia   nodosa.      The  ( Serophularin,  crystalline    scales,   bitter ;    soluble   in 
herb.  (     water. 

PrimulaceXj  (  Cyclamin,  white,  amorphous,  inodorous  ;  hygroscopic, 

Cyclamen  EuropaBum.  (     becoming  gelatinous.    Poisonous. 

Mewreumf^rl.'^'The  bark  1  ^«^*;»''' ^^^"*'**  ^^^ll®**  prisms,  soluble  in  boiling 
of  Daphke  mesereum.  j     ^***'''  *^^^^^^'  *"^  «*^®' »  ^****'''  inodorous. 

Laurinem.  j  Lawin,  ^n^is^s'  white  prisms  tasteless,  odorless  ;  in- 

Laurus  nobilis.    The  leaves.  \     solnble  in  water ;  soluble  in  alcohol. 

ArittolochesB, 
Aristolochia  dematitls.  CleTnatitin,  C^H^O,,  is  extracted  by  boiling  water. 

CascarilK'^r'^e  bark  |  ^"^ '2?> ''^\*'  "'^^IS'  WtteMnc^orous;  slightly 
of  Croton  eleuteria.  j     ^^^'^^^^  ^  ^*^' '  ^^'^^^^^  "^  '^^'^^^^  ^"^  ®^®''- 

Urtietm,  (  Humulin  (impure  ?),  amorphous,  bitter,  yellow,  inodor- 

Humulus,  17.  i9.    Strobiles  of  X      ous  ;   insoluble  in  ether,  soluble  in  alcohol,  nearly 
H.  lupulus.  (     insoluble  in  water. 


'  IpomoBa  jalapa,  Nuttall ;  Ipomoea  Schiedeana,  Fucearind ;  Ipomoea  purga,  Schlec- 
tendcde;  Convolvulus  jalapa,  Schiede;  Convolvulus  purga,  Wenderoih;  Convolvulus 
officinalis,  Pelletan ;  Ezagonlum  purga,  Btntham;  are  all  synonyms  for  true  jalap. 
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'  DatiietHf  Cl^gJ^O^i,  eoloiitM,  tSIky 

Datiwaoimabiii*,    Lmtm  .       Tw/Wtter,  faribla ;  BoluUa  in  alkallai  wiUi  jdlw 
^^'^^  color,  preoipiUted1)grMid0;l)j  80^  terns  ragv  ad 

AmmOaem.  (P&pidm,  C JOJOBA  tq,  ooloilaH  pAmam,  ivMMi 

Popnlns  tromolft.    Buk  md  <     tMte ;  solnblo  m  aloobd,  sUghtljr  in  wate,  \j  Wk 
leayes  of  the  Mpen.  (    ing  ivith  alkali  terns  salioin  and  benaoio  aai£ 

"•Sir  )s^-^{'^^^iSs,r;s&;s.itKjss^^ 


PiperaeuB, 
Cnbeba,  U.  8.    The  berries 
<xf  Piper  onbeba. 


Cubehin^  C^'Rmflw  white,  eiTStaUiiM,  fnodoriMSv  U- 


\3Ui^ 


Conife 

Pinos  sylresteis  and  Thnja 
ocoidentalis. 

Orckidem, 


sipid,  not  Yoiatilisable  hj  heat,  orTit.  from  aMHl; 
nearty  insolnble  in  water,  soluble  in  ellier,  aastii 
sold,  fixed  and  Tolatile  oils;  with  80^  oandDsni; 
deposited  in  eztraot.  enbebtt  flnid. 

Pinipikrin,  C^H^Ou,  bitter,  aaknphoiiia,  Ug^ysOvvM 
brown ;  soTnue  m  water  and  alcohol,  fnadiMs  ia 
ether,  liquid  at  2120;  with  dilnte  flO^f  molMl 
sugar  and  a  resin. 


„    ,„       Orchdem.  f  Vanillin,  CJEJO^,  ooloriess  teuH^ded 


PH»<M.) 


Smilaeem, 
SanapariUa,  U,  S.    The  root 
of  Smilaz  ofHoinalis. 


'  Smilaein  or  tanaparillin,  CfJRffi^. 

disagreeable,  bitter,  acrid  nanseous  taste ;  solaUs 
in  boiling  alcohol  and  ether,  fralha  la  asisiiii^ 
similar  to  Mpoaifi,  slightly  sold. 

Liliaeem*  1 

Aloe,  U.  S.    Inq[»issated  Juice    AUfin^  Clk4^»^i4t  nlpbuiv-jelkfir  emtals,  losotaUs  h 
of  Aloe  soootrina  and  other  '     water,  dissolved  by  albalieSt    (|eepsge4S9.) 
species.  J 

ia.<n.    rr   a      mk^  v..ii.  ^  f  Scilliiin,  bitter  needles,  insoluble  ia  walsr,  aoMU  is 
owiu»  uukTibuuA.  j^     cathartic,  and  narcotic  poison. 

Lichenei,  f  Picrolichenin^  C^H^O^  small,  brilliant,  ifaombio,  pyit- 

Variolaria  amaralichen.  \     midal  oiyBtals ;  very  bitter,  and  said  to  be  ftbriihigi. 


2.   Quaternary  or  Niirogenixtd  Neutral  PrincipUe, 


RosaeuBp 

The    kernels,    leaves,    and 

flowers  of  many  plants. 

Leguminoise, 
Also  in  malvaoea  and  aspa- 
rages.  (Young  beans,  peas,  < 
asparagus,  beets,  liquorice 
root,  &c.) 


Amygdalinj  ^fiJSi„0^  white  crystalline,  inodenms, 
agreeably  bitter,  soluble  in  water  and  bouiqgalcoholt 
iuBoluble  in  ether. 

EmuUin,  The  peculiar  yegetable  albnmea  of  this 
species  of  plants  is  a  proteinic  compoiuid. 

Asparagin,  althsin,  or  malamid,  "^fififif^-WS^  00- 
tohedrons,  colorless,  inodorous,  insipid;  insolnble 
in  ether,  soluble  in  58  parts  water  and  leas  aloohd, 
by  fermentation  owing  to  impurities  oonrerted  into 
succinate  of  ammonia,  thus : — 

2N,C^H^O,+2HO, + 2Hi=:2NH^O,C,H^O,. 


Cruei/ersp, 
Sinapis  alba,  U,  S, 


3.  Sulphuretted  Neutral  PrincipUe, 

'  Sulpho-iinapisiiif  ^iC^^^Bfi^M  crystaUisable  by  the 
action  of  a  ferment  contained  in  the  seed,  converted 
into  an  acrid  bitter  principle,  and  probably  hydro- 
sulpho-cyanio  acid;  by  alkalies  sinapio  acid;  by 
acids  sinapin. 
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4.  Animal  Neutral  Principles. 


Cantharis,  U.  S, 
Cantharis  yesioatoria. 
CanthariB  vlttata,  U.  5.,  and 
other  species. 


Castorenm,  U.  S,,  from  cas- 
tor fiber. 


Ccmtharidin,  CfoHgO^,  prepared  by  the  eYai>oration  of 
ether  or  chloroform  tincture  of  the  flies ;  crystallized 
from  boiling  alcohol /^white  scaly  micaceous  crystals, 
without  odor  or  taste ;  when  pure  insoluble  in  water, 
slightly  soluble  in  cold  alcohol,  soluble  in  ether, 
chloroform,  benzole,  fixed  oils,  &c.,  fusible  and  vola- 
tile ;  soluble  in  water  in  its  natural  state  of  combi- 
nation.   A  powerful  yesicant. . 

Ccutorifif  crystallizes  from  the  boiling  alcoholic  tincture, 
purified  by  washing  with  cold  alcohol,  long  fascicu- 
lated prisms,  odor  of  castor,  cuprous  taste,  insoluble 
in  cold  water  and  alcohol,  soluble  in  yolatile  oils 
and  100  parts  of  boiling  alcohol ;  Canadian  castor 
contains  7  per  cent. 

Presh  meat,  cfiickens,  game,  j  Creatine,  C8H,N,0,4.2  aq.     (See  page  381.) 

KkMABKS  on  SDMI  OF  THE  NSUTBAL  PRINCIPLES. 

JEetdin  or  polychrom^  as  shown  in  the  syllabus,  is  the  name  given  to  a 
pecaliar  principle  obtained  from  the  bark  of  the  horse  chestnut  tree. 

The  bark  is  exhausted  by  alcohol  of  eighty  per  cent.,  a  little  evaporated 
and  set  aside  for  several  weeks,  the  powder  washed  with  ice-cold  water,  and 
parified  from  a  mixture  of  one  part  of  ether  and  five  of  alcohol. 

It  is  a  colorless  powder,  microscopic  needles,  without  smell,  bitterish  taste, 
little  soluble  in  cold  water,  nearly  insoluble  in  ether,  soluble  in  alkalies.  A 
very  dilute  solut\pn,  containing  one-millionth  part,  opalesces  with  blue  color 
in  reflected  light;  acids  destroy  this  property,  alkalies  restore  it,  chlorine 
destroys  it,  coloring  the  solution  red. 

By  the  action  of  dilute  acids  it  is  converted  into  sugar  and  sesculetin. 

RoehlederU  Formula.— G^B,Jd^-\-^m}^2QJlJd^+QJlfi^'j  or,  C» 
H«0^+  3HO=2C„H„0„+2C^a03,  aesculetin. 

Paviin  may  be  obtained  by  the  slow  evaporation  of  the  ethereal  tincture 
in  needles  grown  in  star-like  groups. 

Its  properties  are  similar  to  sesculin,  but,  while  this  fluoresces  with  sky- 
blue  color,  paviin  shows  a  green  color  in  solution;  both  usually  occur 
together  in  the  barks  of  this  family ;  the  genus  aseulue  containing  issculin, 
the  genus  pavia,  paviin,  in  preponderance. 

These  principles,  though  little  known  except  as  scientific  curiosities,  are 
worthy  a  trial  as  antiperiodics.  The  bark  has  long  been  reputed  to  possess 
febrifuge  properties. 

Quassin,  the  active  principle  of  the  intensely  bitter  wood  and  barks  of  the 
quassias,  is  prepared  by  a  very  elaborate  process,  of  which  the  following  is 
the  outline: — 

The  evaporated  decoction  is  treated  with  lime,  filtered,  evaporated,  ex- 
hausted by  85  per  cent,  alcohol,  evaporated,  dissolved  in  anhydrous  alco- 
holic ether,  by  spontaneous  evaporation  from  water  it  crystallizes  in  white, 
opaque  granules,  unalterable  in  air,  intensely  bitter,  little  soluble  in  water, 
more  so  in  dilute  acids,  and  alkalies,  and  salts  (with  several  of  which  it  is 
associated  in  the  wood),  melting  like  a  resin ;  it  is  precipitated  by  tannin. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Bytteria  febri- 
fuga  Simaruheoe,  there  called  false  simarnba,  is  employed  for  intermittents. 
Gerardias  found  its  bitter  principle  to  be  quassin,  of  which  it  contains  a  much 
larger  proportion  than  does  quassia. 
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Colocynthin, — The  frnit  of  colocjnth,  in  fine  powder,  is  to  be  mixed  with 
and  packed  upon  animal  charcoal,  is  displaced  with  alcohol  and  evaporated 
spontaneoosly ;  a  garnet  colored,  pulverizable  mass,  extremely  bitter,  soloble 
in  water  and  alcohol,  insoluble  in  ether. 

Active  cathartic  in  the  dose  of  one  and  a  half  grain. 

It  is  obtained  pure  by  treating  the  aqueous  solution  of  the  alcoholic  extract 
successively  with  acetate,  and  subacetate  of  lead,  sulphuretted  hydrogen  and 
tannin ;  the  latter  precipitated,  after  dissolving  in  alcohol,  again  with  lead  and 
sulphuretted  hydrogen ;  after  being  evaporated  spontaneously,  the  residue  is 
well  washed  with  anhydrous  ether.  (Walz.) 

By  treating  with  dilute  SO,,  it  is  converted  into  sugar  and  colocynihein, 
C«|H,,0„+2H0«C„H^0^+C^H„0„. 

ArbtUin, — An  aqueous  decoction,  is  precipitated  by  acetate  of  lead,  and 
the  filtrate,  after  treating  with  HS,  evaporated  to  a  syrupy  consistence ;  after 
some  time,  prisms  of  arbiUin  appear,  colorless,  bitter,  at  212^  losing  water  of 
crystallization,  without  becoming  opaque.  By  emulsin  it  is  converted  into 
glucose  and  arciusin^  colorless,  sweetish-bitter  needles. 

According  to  Strecker,  the  products  of  the  decomposition  are  sugar  and 
hydrokinone,     C,.H„0^+  2H0 = C^„0„  +  C„H.O^. 

Ursin. — The  alcoholic  solution  of  the  aqueous  extract  of  ova  nrd  la 
repeatedly  treated  with  animal  charcoal,  and  evaporated  spontaneously. 

Colorless  needles,  soluble  in  alcohol,  water,  ether,  and  dilute  acids ;  neutral 
reaction.     In  the  dose  of  one  grain,  this  appears  to  be  powerfully  diuretic. 

The  resinoid  principles  of  jalap  have  already  been  treated  of  in  their  prac- 
tical relations  among  the  concentrated  or  resinous  extracts ;  in  this  connec- 
tion it  will  be  proper  to  refer  to  them  as  the  neutral  principle  giving  activity 
to  that  particular  family  of  plants. 

Convolvulin,  formerly  called  Ehodeoretin, — To  prepare  this  from  the  root 
of  Convolvulus  Schiedeanus  (Ipomoea  Jalapa),  it  is  exhausted  with  boiling 
water,  dried,  exhausted  with  90  per  cent  alcohol,  water  added  nntil  precipi- 
tation commences,  treated  with  animal  charcoal,  evaporated,  exhausted  with 
ether,  the  residue  dissolved  in  alcohol,  and  precipitated  by  ether. 

A  white  resinous  substance,  transparent  in  thin  layers,  without  odor  or 
taste,  insoluble  in  ether,  scarcely  soluble  in  water,  easily  soluble  in  alcohol, 
also  in  alkalies,  without  being  precipitated  by  acids,  soluble  in  acetic  acid. 

The  solution  in  alkalies  contains  convolvulic  acidsBCJEf,0a,+3H0 ; 
soluble  in  water. 

ConvolvtUin^  dissolved  in  anhydrous  alcohol,  and  treated  with  hydrochloric 
acid,  is  decomposed  into  an  oily,  crystallizing  body,  convolvuUnol  and  sugar. 

Convolvulic  acid,  in  aqueous  solution,  treated  with  dilute  SO,,  suffers  the 
same  decomposition.  Convolvulinol,  CggH^^O,,  separated  from  its  alkaline 
solution,  has  been  converted  into  convolvniinolic  acid. 

The  above  three  substances,  by  NO^,  are  converted  into  ipomic  acid. 

Jalapin, — The  root  of  Ipomoea  Orizabensis,  after  exhaustion  with  boiling 
water,  is  treated  with  alcohol,  water  added  until  turbidity  commences,  boiled 
with  fresh  animal  charcoal,  filtered,  precipitated  with  acetate  of  lead  and  a 
little  ammonia,  the  filtrate  treated  with  sulphuretted  hydrogen,  distilled,  the 
resin  treated  with  boiling  water,  and  dissolved  in  ether. 

White,  without  taste  or  smell,  amorphous,  melting  point  800^  F,  little 
soluble  in  water,  easily  in  alcohol  and  ether,  soluble  in  wood  spirit^  benzol, 
turpentine,  and  acetic  acid,  slight  acid  reaction,  soluble  in  alkalies  and  alka* 
line  earths,  changing  into  jalapic  acid  ^^C^K^O^,  which  is  tribasic. 

Mineral  acids  decompose  jalapin  and  jalapic  acid  into  sugar  and  Jaiapinal 
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(white  crystalline)  ssC^s^O,.     Separated  from  its  combinations  with  alka- 
lies, it  has  been  converted  into  jalapinoUc  acid,  »Cs,H,oOa. 

Jalapin,  jalapic  and  jalapinolic  acid,  treated  with  NO,,  are  converted  into 
oxalic  and  ipomic  acid,  =CgoH|gO,. 

Capsictn, — In  the  winter  of  1856  and  'Y,  one  of  my  pnpils,  H.  B.  Taylor, 
of  Philadelphia,  being  abont  to  prepare  his  thesis  for  the  Philadelphia  Col- 
lege of  Pharmacy,  pnrsoed  a  course  of  experiments  npon  capsicom  annnnm, 
under  my  direction,  which  resulted  in  the  discovery  of  a  crystalline  principle, 
which  appears  to  be  the  true  capsicin,  thongh  that  name  had  before  been 
applied  to  oily  or  soft  resinoid  products.  The  process  was  as  follows :  Pow- 
dered capsicum  was  treated  with  anhydrous  ether  and  evaporated,  the  oleo- 
resinons  product  was  digested  in  alcohol  of  .809  sp.  gr.,  the  filtered  alcoholic 
solution  was  treated  with  subacetate  of  lead,  which  threw  down  a  copious 
precipitate ;  this  was  separated  by  filtration,  and  the  clear  tincture  treated 
with  sulphhydric  acid ;  the  precipitated  sulphuret  of  lead  was  now  removed, 
the  solution  boiled,  again  filtered,  evaporated,  and  set  aside,  on  an  intensely 
cold  day,  to  crystallize.  On  examination,  the  whole  was  found  to  have  solidi- 
fied into  a  mass  of  beautiful,  nearly  white,  feathery  crystals.  Owing  to  the 
comparative  insolubility  of  sulphhydric  acid  gas  in  alcohol,  they  were  not 
completely  free  from  lead  salt,  and  were  further  purified  and  crystallized, 
though  not  with  the  same  facility,  from  the  change  of  temperature.  These 
crystals  seem  analogous  to  a  stearoptine ;  heated,  they  first  melt,  and  then  take 
fire,  burning  with  a  bright  rose-colored  flame,  and  giving  off  dense,  suffocat- 
ing fumes;  heated  with  sulphuric  acid,  they  blacken,  and  give  off  white 
fumes.  The  taste  is  excessively  fiery,  inflaming  all  parts  with  which  it  comes 
in  contact ;  the  odor  is  faint 

Digitaline, — This  is  associated  in  the  leaves  of  the  plant,  with  a  variety 
of  less  important  chemical  products,  one  of  which  has  been  called  digttalin 
by  the  French  investigators,  the  termination  in  ine  is  therefore  selected 
advisedly.  It  is  prepared  by  treating  the  alcoholic  extract  with  very  dilute 
acetic  acid  heated  to  110^  F.,  treating  this  with  charcoal,  neutralizing  by 
ammonia,  and  precipitating  with  concentrated  infusion  of  galls  ;  this  precipi- 
tate is  then  treated  with  finely-powdered  litharge,  dissolved^ in  alcohol, 
treated  with  charcoal,  evaporated,  and  washed  with  pure  ether.  The  yield  is 
nearly  one  per  cent.  It  precipitates  from  the  alcoholic  solution  in  granules, 
with  no  disposition  to  crystallize.  It  is  white,  inodorous,  intensely  bitter 
and  irritating  to  the  nostrils,  little  soluble  in  cold  water,  slightly  in  ether, 
more  soluble  in  alcohol.  It  strikes  an  emerald  green  color  with  concentrated 
muriatic  acid ;  it  is  freed  from  a  resinous  impurity  which  increases  its  solu- 
bility in  alcohol,  by  washing  on  a  filter  with  70  per  cent,  alcohol,  and  recrystal- 
lizing  from  hot  85  per  cent,  alcohol.  Digitaline  is  a  powerful  poison,  given 
for  the  same  sedative  properties  as  the  leaves.  It  has  lately  been  much  pre- 
scribed in  the  form  of  granules  of  sugar,  which  have  been  saturated  with  the 
tincture,  so  that  each  shall  represent  a  given  quantity  of  the  medicine.  The 
usual  dose  is  one-thirtieth  of  a  grain.  Being  among  the  most  powerful  of 
known  poisons,  it  should  be  used  with  great  care. 

SdUcin, — ^The  bark  of  the  following  plants  contain  no  salicin :  S.  alba, 
babylonica,  bicolor,  caprsea,  daphnoides,  incana,  fragilis,  russiliana,  triandra, 
viminalis  and  Populus  angnlosa,  fastigiata,  grandiculata,  monilifera,  nigra, 
virginica ;  all  the  other  willows  contain  salicin,  and  it  is  probable  that  all 
the  herbaceous  kinds  of  spiraea,  which  yield  salicylous  acid  (oil  of  spirsa), 
contain  it  originally. 

PreparaUon. — The  decoction  of  willow  bark  is  evaporated  to  three  times 
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the  weight  of  the  bark  emplojed,  digested  with  oxide  of  lead,  and  the  filtrate 
evaporated  to  syrupy  consistence.  After  several  days  the  crystals  are  pori- 
fied  by  recrystallization.    (Duflos.)     There  are  several  other  processes. 

It  is  obtained  in  white  thin  scaly  crystals,  very  bitter,  ^lable  in  water,  less 
in  alcohol,  insolable  in  ether  and  oil  of  turpentine.  Water  at  ordinary  tem- 
perature dissolves  3^  per  cent.  No  action  on  vegetable  colors;  deviates 
the  plane  of  polarization  to  the  left. 

Concentrated  SO,  colors  it  blood  red ;  water  decolorizes  it  again,  dissolv- 
ing a  peculiar  acid  (rufisulphuric  acid).  Cold  diluted  SO,  or  HCl  converts 
it  into  sugar  and  saligenin.  C^B.^fi^^+^RO^^Ct^B.jO^+C^^VLfi^ — sali- 
genin. 

If  treated  hot,  it  is  converted  into  sugar  and  saltreiin,  2{Cgtl3.jO^^ 
2C„H„0„+ C„H„0^=saliretin. 

Cold  NO4  of  1. 16  specific  gravity  converts  it  into  helicin.  C,gH„0g4+0,« 
2H0+C«H^0,,=helicin. 

If  a  more  diluted  NO5,  of  1.09  specific  gravity,  is  used,  the  result  is  a 
compound  between  helicin  and  salicin,  which  has  been  called  helicoidin, 
2C«H«0„+0,=2HO+C«H,.0„-(helicoidin)=C,gH„0„+C«H„0^. 

If  salicin  is  heated  with  very  dilute  NO,  just  to  the  boiling  point,  and 
allowed  to  cool,  or  evaporated  at  a  low  temperature,  salicylous  acid  is  sepa- 
rated. 

At  the  boiling  point,  nitrosalicylic  acid  is  formed,  and  by  continued  influ- 
ence picric  and  oxalic  acids. 

Melted  with  an  excess  of  caustic  potassa,  it  is  converted  into  salicylate  and 
oxalate  of  potassa. 

Heated  with  binoxide  of  lead,  formiate  of  lead  is  obtained ;  with  black 
oxide  of  manganese  and  dilute  SO,,  formic  and  carbonic  acids ;  with  bichro- 
mate of  potassa  and  SO,,  carbonic,  formic,  and  salicylous  acids. 

By  dry  distillation  it  yields,  among  pyro  products,  salicylous  acid ;  and 
when  taken  internally  it  is  found  in  the  urine  together  with  its  products  of 
decomposition — saligenin,  salicylous,  and  salicylic  acids. 

Saligenin^  Cj^HgO^,  pearly  crystals,  easily  soluble  in  boiling  water,  alco- 
hol, and  ether,  sublimes  above  212^;  colored  red  by  concentrated  SO,; 
concentrated  NO5  oxidizes  it  to  picric,  dilute  NO,  to  salicylous  and  nitrosa- 
licylous  acids,  C„H,0^+20=C,^H,04+2HO;  heated  with  hydrate  of 
potassa,  it  is  converted  into  salicylic  acid  and  hydrogen,  C^fi^-\-KOJi.O 
=Ci4H,E0(,+^H.  Sesquisalts  of  iron  impart  an  indigo-blue  color.  Dilute 
acids  by  boUing  convert  it  into 

Salirettn,  G^K^fi^^^iC^^'Efl^ — 4H0,  which  is  insoluble  in  water  and 
ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid,  and  fixed  alka- 
lies ;  concentrated  SO,  colors  it  blood  red ;  concentrated  NO,  oxidizes  it  on 
boiling  to  picric,  not  to  oxalic  acid. 

Helicin,  0,t^ffiuy  white  needles,  without  odor,  bitterish  taste,  insoluble 
in  ether,  easily  soluble  in  hot  water  and  alcohol.  By  synaptase  and  boiling 
with  alkalies  is  converted  into  sugar  and  salicylous  acid — CggH^O^+^HOa 
C„H„0„-f  C^HjO^. 

Helicoidin  is  a  derivative,  having  the  composition  C„H,40,8=C^H^O,4 
(helicin) +  CasH],024(8alicin).  By  synaptase  is  decomposed  into  sugar,  sali- 
genin, and  salicylous  acid. 

Salicin  was  formerly  used  to  adulterate  sulphate  of  quinia,  which  it  resem- 
bles in  appearance.  It  is  tonic  and  febrifuge,  though  little  used.  Doss, 
three  to  thirty  grains. 

Vanillin, — Vanilla  of  commerce  is  exhausted  with  alcohol,  evaporated  to 
an  extract,  this  exhausted  by  ether,  which  is  to  be  evaporated,  heated  with 
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boiling  water,  which,  on  evaporation,  lets  fall  the  principle ;  recrjstallized 
and  treated  with  animal  charcoal,  it  is  obtained  in  colorless  foar-sided 
needles,  of  strong  vanilla  odor,  hot,  bnming  taste ;  fuses  at  195^,  vola- 
tilizes at  302^ ;  little  soluble  in  cold  water,  very  soluble  in  hot  water,  alcohol, 
ether,  and  the.  fixed  and  volatile  oils. 

Concentrated  SO,  dissolves  it  with  yellow  color;  liq.  potasss  dissolves  it 
and  deposits  it  again  on  being  neutralized. 

The  crystals  observed  on  the  surface  of  the  fresh  bean  of  commerce  are 
believed  to  consist  of  vanillin,  not  benzoic  acid,  as  heretofore  supposed. 

Alain This  interesting  proximate  constituent  of  aloes  has  been  prepared 

from  several  commercial  varieties,  especially  from  Barbadoes  and  Socotrine 
aloes.  It  was  discovered  by  T.  &  H.  Smith,  of  Edinburgh,  who  are  still  its 
principal  manufacturers,  and  it  has  recently  attained  commercial  as  well  as 
scientific  interest  from  being  pretty  extensively  prescribed  as  a  mild  and 
pleasant  cathartic. 

Preparation  according  to  Groves. — Aloes  is  exhausted  by  boiling  water, 
the  decoction  acidulated  with  muriatic  acid,  filtered,  evaporated  to  a  syrupy 
consistence,  and  set  aside  in  a  cool  place  to  crystallize.  The  crystals,  after 
a  fortnight,  are  separated  and  purified  by  recrystallization  from  boiling  water. 
Socotrine  aloes  yields  10  per  cent,  aloin.  These  crystals  are  to  be  dried 
by  bibulous  paper  at  a  moderate  heat ;  when  thoroughly  dry  aloin  is  perma- 
nent in  the  air,  but  with  moisture  and  heat  conjoined,  has  a  tendency  to  lose 
its  crystalline  form,  assuming  the  amorphous  character  of  aloes. 

Aldin  is  in  crystals  of  a  sulphur-yellow  color,  bitter  taste,  and  no  odor, 
soluble  in  60  parts  of  cold  water,  and  in  5  parts  of  boiling  water  ;  extremely 
soluble  in  alcohol,  muriatic  and  acetic  acids,  caustic  potassa,  and  ammonia, 
giving  a  brown  solution  with  alkalies.  It  is  insoluble  in  ether,  benzine,  oil  of 
turpentine,  and  chloroform,  although  softened  by  these  into  a  mass.  Heated 
in  olive  oil  it  fuses  unchanged.  It  turns  red  by  SO,  and  NO^,  and  dissolves 
into  a  red  solution.  By  heat  it  readily  fuses,  darkens  in  color,  decomposes, 
and  passes  into  a  black  voluminous  charcoal. 

Its  purgative  properties  have  been  denied,  but  the  experience  of  numerous 
practitioners  here  and  in  Europe,  confirms  its  utility  as  a  mild  though  pretty 
certain  cathartic  in  doses  of  from  two  to  three  grains.  (See  Extemporaneous 
Pharmacy.) 

Amygdalin, — This  interesting  principle  is  obtained  from  bitter  almonds  by 
the  following  process :  Bitter  almonds,  powdered  and  expressed,  to  free  them 
from  fixed  oil,  are  to  be  boiled  in  successive  portions  of  alcohol  till  exhausted. 
The  liquors  thus  obtained  are  placed  in  a  still,  and  evaporated  at  a  low  heat, 
the  alcohol  being  recovered.  The  syrupy  residue  is  then  to  be  diluted  with 
water  and  mixed  with  yeast,  and  subjected  to  fermentation  to  separate  sugar. 
Again  evaporate,  at  a  moderate  temperature,  to  the  consistence  of  syrup, 
cool,  and  add  95  per  cent,  of  alcohol.  The  amygdalin  will  then  precipitate, 
and  may  be  collected  on  a  strainer ;  it  is  then  to  be  purified  by  repeated  re- 
solution in  hot  alcohol,  and  crystallization.  Any  oil  it  may  contain  may  be 
separated  by  shaking  the  solution  with  ether  before  or  after  the  fermentation. 
One  pound  of  almonds  yields  at  least  two  drachms  of  amygdalin.  Heat  de- 
composes it,  giving  off  the  odor  of  hawthorn ;  heated  with  alkaline  solutions, 
it  evolves  ammonia  and  forms  amygdalic  acid. 

Amygdalin  seems  destitute  of  active  properties,  except  when  mixed  in 
solution  with  emulsin,  a  sort  of  vegetable  albumen  present  in  all  almonds, 
producing  grape  sugar,  oil  of  bitter  almonds,  and  hydrocyanic  acid,  which  is 
thus  explained :  NC^H,yO„+4HO«2C^H„0^-f.C„H60,+  HNC,. 
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On  the  Decomposition  of  Organic  Bodies. 

On  the  foregoing  pages  the  organic  compounds  have  heen  treated  of,  and  a  nomher 
of  pharmaceutical  preparations  derived  from  the  organic  kingdom.  It  is  well  known 
that  such  chemical  and  pharmaceutical  compounds  are  subject  to  alterations  hj  ya- 
rious  influenceSi  the  study  of  which  forms  a  most  important  part  of  chemiatrj.  To 
many  of  these  changes  attention  has  been  drawn  in  the  appropriate  places,  and  it 
remains  now,  without  treating  of  the  same  in  detail,  to  present  them  in  a  condensed 
form,  conveniently  arranged. 

The  decomposition  of  organic  bodies  may  be  treated  of  under  four  separate  heads : — 

1.  Oxidation  by  the  Atmosphere. — As  a  general  rule,  pure  chemical  comi>ound8  are  not 
affected  by  dry  or  moist  atmosphere,  except  perhaps  to  deliquesce  or  effloresce,  or 
like  the  salts  of  some  volatile  organic  acids,  as  acetic  and  valerianic,  to  evolve  them 
in  moist  air.  But  oxidation  is  comparatively  rare,  and  mostly  met  with  in  compounds 
destitute  of  oxygen  and  abounding  in  hydrogen ;  examples  are  the  ternary  alkaloids 
and  the  carbohydrogens  of  the  volatile  oils. 

II.  Decomposition  into  simpler  Compounds. — 1.  By  air  and  water.  Complex  organic 
bodies  are  subject  to  oxidation  and  ultimately  break  up  into  the  inorganic  com- 
pounds, carbonic  acid,  ammonia,  and  water ;  if  this  process  of  decomposition  takes 
place  slowly,  it  is  called  decay;  if  quicker  in  the  presence  of  more  water  and  with  the 
evolution  of  an  offensive  smell,  putrefaction ;  under  similar  circumstances,  when  the 
product  is  a  useful  compound, /<sniiefita/ion;  of  this  last  a  distinction  is  made  between 
vinotu  fermentation  (see  page  308)  and  acid  fermentation,  the  latter  being  again  sub- 
divided in  accordance  with  the  acid  obtained,  and  is  then  called  acetic,  lactic,  butyric, 
succinic,  &c.  (see  the  acids  named) ;  the  presence  of  a  nitrogenated  compound  is 
necessary,  to  act  as  a  ferment. 

2.  By  acids.  Of  the  concentrated  acids,  the  action  of  sulphuric  acid  is  the  most  vio- 
lent ;  it  abstracts  water  from  all  organic  compounds,  leaving  a  compound  with  a  larger 
amount  of  carbon ;  or  the  carbon  is  oxidized,  and.  the  evolved  gases  contain  oarbonio 
oxide,  and  formic,  carbonic,  and  sulphurous  acids ;  compounds  containing  amide  (NH,) 
yield  ammonia.  Glacial  phosphoric  and  arsenic  acids  have  a  similar  action,  but  weaker. 

Diluted  acids  act  differently ;  they  cause  the  combination  with  the  elements  of 
water  (conversion  of  starch  into  sugar,  p.  287),  very  seldom  evolve  carbonic  acid  (con- 
version of  meconic  into  komenic  acid),  but  very  often  decompose  organic  bodies  into 
glucose  and  another  compound  of  different  behavior  (see  Tannic  Acids,  Salicin,  &c.) ; 
the  latter  decomposition  often  takes  place  also  by  the  influence  of  emulsin,  synaptaae, 
or  similar  ferments. 

3.  By  chloride  of  zinc.  Aided  by  heat,  this  is  capable  of  abstracting  water  from 
organic  compounds ;  it  produces  ether  from  alcohol,  &c. 

4.  By  heat.  Organic  compounds  are  called  volatile  if  they  may  be  distilled  without 
suffering  decomposition ;  others  are  decomposed,  and  the  process  is  then  termed  dryot 
destructive  distillation,  and  the  products  pyro  products.  These  are,  in  the  oommenoe- 
ment  of  the  distillation,  highly  oxygenated  and  of  an  acid  nataurt  (see  p.  284),  after- 
wards contain  less  oxygen,  and  at  last  are  carbohydrogens  (marsh  gas,  CgH^,  oletflant 
gas,  C4H4)  or  ternary  alkaloids  (see  Artificial  Alkaloids)  ;  water,  tar,  and  charcoal  gene- 
rally accompany  the  products  of  the  dry  distillation  of  all  complex  bodies.  Bzpoaore 
to  a  continued  red  or  white  heat  resolves  them  more  or  less  completely  into  binary 
inorganic  compounds  and  the  elements. 

III.  Artificial  Oxidation. — Many  highly  oxygenated  inorganic  oomponnds,  when  in 
contact  with  organic  bodies,  part  with  one  or  more  equivalents  of  oxygen,  whJoh  in  its 
nascent  state  acts  on  the  organic  compound ;  such  is  the  case  with  a  number  of  acids, 
viz.,  nitric  (see  Oxalic  Acid,  p.  357,  and  Sugars,  p.  289),  chromic  (see  Valerianic  Add, 
p.  372),  chloric,  iodic  acids,  with  peroxide  of  manganese  (see  Formic  Add,  p.  361),  bin- 
oxide  of  lead  (see  Tartaric  Acid,  p.  358),  and  the  oxides  of  the  noble  metals.  Ifany 
organic  compounds,  when  in  solution  together  with  alkalies,  are  thereby  rendered  more 
prone  to  oxidation  by  the  atmosphere. 

IV.  **  Integration**  with  Elements  or  Inorganic  Compounds. — A  number  of  the  non- 
metallic  elements  may  enter  the  combination  of  organic  bodies  as  integral  parts  ;  the 
halogens  by  direct  influence,  sulphur  by  the  influence  of  sulphuric  add  or  a  sulphuric 
compound  (see  Artificial  Volatile  Oils,  &o.).  The  integration  of  NO^  has  some  import- 
ance in  pharmacy  ;  gun-cotton  (p.  275)  is  such  a  compound. 

Glycerin  is  decomposed  by  nitric  acid  into  carbonic  and  oxalic  acid,  but  if  added  very 
gradually  to  refrigerated  strong  nitric  acid  it  is  converted  into  a  compound  with  NO^, 
which  has  been  called  Glonoin,  is  insoluble  in  water,  soluble  in  alcohol  and  ether,  has 
a  sweet  aromatic  taste,  and  is  very  poisonous  ;  it  is  very  explosive  when  heated,  and  its 
vapor  causes  vident  headache.  This  substance  has  been  proposed  as  a  medicinal  agent 
when  a  powerful  action  on  the  nervous  system  is  required,  but  is  M  yet  little  known. 


PART  IV. 

INORGANIC    PHARMACEUTICAL  PREPARATIONS 


CHAPTER  I. 

OK  MINEBAL  ACIDS. 

I 

Preliminary  Remarks. — In  Part  IV.,  the  subject  of  pharmaceutical 
chemistrj  as  pertaining  to  substances  of  inorganic  origin  is  presented ; 
those  medicines  which  fall  within  the  range  of  the  dispensing  office 
and  shop,  will  be  treated  of  in  such  detail  as  to  render  their  prepara- 
tion as  easy  and  uniformly  successful  as  possible,  while  the  leading 
compounds  used  in  the  arts,  and  incidentally  in  medicine,  and  those 
prepared  exclusively  by  the  manufacturing  chemist  will  be  described 
with  reference  to  their  uses,  and  the  modes  of  ascertaining  their  purity 
and  genuineness. 

The  difference  between  that  part  of  the  Pharmacopoeia  called  the 
List,  in  which  the  materia  medica  is  presented,  clothed  in  its  appro- 
priate nomenclature,  and  accompanied  by  well-ascertained  standards 
whereby  the  genuineness  and  purity  of  many  of  the  individual  articles 
may  be  known ;  and  that  part  occupied  with  formulae  or  recipes  de- 
signed to  direct  the' apothecary  and  physician  in  the  preparation  of 
the  crude  articles  of  the  list  into  eligible  forms  for  use,  has  been  fully 
presented  on  page  78  in  an  extract  from  the  preface  to  the  Pharma- 
copoeia there  insert^.  This  arrangement,  however,  includes  among 
thie  preparations  many  articles  which  in  this  country  are  prepared 
exclusively  in  large  manufacturing  establishments ;  in  fact,  so  gene- 
rally has  the  manufacture  of  chemical  preparations  been  concentrated. 
in  the  hands  of  a  few  leading  manufacturers,  that  even  the  largest 
dispensing  establishments  are  in  the  habit  of  resorting  to  these  for 
their  supplies  of  all,  except  a  few  of  the  more  readily  prepared  and 
extemporaneous  articles.  Owing  to  this  fact,  much  of  the  space  here- 
tofore devoted  in  pharmaceutical  works  to  descriptions  and  illustra- 
tions of  apparatus  and  processes  is  now  destitute  of  practical  value 
to  the  largest  class  of  students  and  readers. 

In  treating  of  these  subjects,  therefore,  I  have  disregarded  the  divi- 
sions in  the  Pharmacopoeia^  and  present  such  remarks  on  each  prepa- 
ration as  have  appeared  to  possess  the  most  value  to  the  classes  to 
which  this  work  is  addressed. 
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It  would  not  be  inappropriate  to  preface  this  part  of  the  work  with 
an  allusion  to  the  value  of  practical  chemical  knowledge  to  the  stu- 
dent or  practitioner,  whether  of  medicine  or  pharmacy.  In  no  pursuit 
is  a  knowledge  of  chemistry  unimportant;  as  the  key  which  unlocks 
the  physical  sciences,  and  opens  the  most  hidden  secrets  of  nature, 
chemistry  is  invaluable  to  every  industrial  pursuit,  and  in  every  rela- 
tion of  life,  and  to  no  class  is  it  more  so  than  to  the  physician,  the 
object  of  whose  study  is  the  highest  and  most  intricate  piece  of  na- 
,  ture's  handiwork.  The  young  man  who  would  turn  his  attention  in 
this  direction  may  avail  himself  of  numerous  elementary  works, 
adapted  to  impart  accurate  knowledge  by  means  of  experiments  to  be 
performed  with  cheap  apparatus,  and  so  arranged  as  to  lead  by  gra- 
dual steps  to  the  comprehension  of  facts  which  would  otherwise  be 
abstruse  and  difficult. 

Of  works  of  this  description,  it  will  be  sufficient  to  name  Bowman's 
Introduction  to  Practical  Chemistry,  Stockhart's  Chemistry,  and 
Francis's  Chemical  Experiments,  while  the  more  advanced  student 
may  consult  with  advantage  the  works  of  Fownes,  Graham,  Gmelin. 
and  any  of  the  numerous  other  leading  modem  chemists. 

A  knowledge  of  the  principles  of  elective  affinity,  the  peculiar  force 
by  which  new  compounds  are  formed  from  those  previously  existing, 
is  not  only  of  vast  importance  to  the  manufacturer  and  the  analyst, 
but  is  even  necessary  to  an  understanding  of  the  descriptions  con- 
tained in  a  practical  work  like  the  present. 

The  great  fact,  which  underlies  the  whole  science  of  chemistry,  that 
chemical  substances  combine  with  each  other  in  certain  definite  pro- 
portions called  equivalents,  forming  compounds,  the  equivalents  of 
which  are  always  equal  to  the  sum  of  the  equivalents  of  the  elements 
they  contain,  is  among  the  first  to  be  thoroughly  mastered  by  the 
student,  and  connected  with  this,  he  may  find  great  advantage  in  the 
study  or  constant  reference  to  a  table  of  equivalent  numbers,  such  as 
will  be  found  in  the  appendix. 

Nothing  so  facilitates  the  acquisition  of  scientific  knowledge  as  an 
intelligible,  concise,  and  familiar  nomenclature,  and  though  this  has 
long  been  considered  a  stumbling  block  to  students  at  the  threshold 
of  chemistry,  it  is  confidently  recommended  as  a  necessary  invest- 
ment of  time  and  energy  which  will  yield  ample  returns  in  the  subse- 
quent prosecution  of  the  science,  whether  in  its  theoretical  or  practical 
•bearings. 

Notwithstanding  the  elementary  character  of  this  work,  I  have  not 
hesitated  to  employ  in  this  and  the  last  part  the  abbreviated  method 
of  notation  now  in  universal  use  among  chemists,  and  by  which  the 
composition  of  the  most  complex  bodies  is  fully  expressed  by  a  few 
clear  and  intelligible  symbols  with  numbers  attached  to  designate  the 
equivalent  proportions  of  the  elements  they  contain.  The  composition 
and  relation  of  compound  bodies  can  only  be  shown  at  a  glance  in 
this  way,  and  it  is  earnestly  desired  of  the  pharmaceutical  student 
that  he  will  in  no  case  neglect  to  address  himself  to  a  full  oomprehen- 
sion  of  these  chemical  formulse,  as  they  are  called. 

The  object  of  the  present  work  is  not  to  impart  chemical  principles, 
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bat  to  improve  in  its  humble  sphere  the  industrial  application  of  the 
science  to  the  healing  art,  and  it  would  therefore  be  inappropriate  to 
go  further  into  these  subjects  in  this  place. 

AoiDA. 

All  the  inorganic  acids  employed  in  pharmacy  are  compounds,  rich 
in  oxygen,  with  the  exceptions  of  muriatic,  hydriodic,  and  some  other 
hydracids,  in  which  that  element  is  wanting. 

Acids  are  electro-negative  compounds ;  they  usually  have  a  sour 
taste,  change  the  blue  color  of  litmus  to  red,  and  affect  other  vege- 
table colors  similarly ;  with  alkalies,  whether  vegetable  or  mineral, 
they  form  neutral  salts  in  which  the  properties  of  both  the  ingredients 
are  lost,  while  new  properties  are  acquired.  They  also  unite  with  the 
oxides  of  the  metals  proper,  forming  a  great  variety  of  valuable  com- 
pounds which  frequently  exhibit  slightly  acid  reactions ;  they  usually 
retain  the  peculiarities  of  the  metal  from  which  they  are  prepared, 
modified  by  the  nature  of  the  acid  ingredient. 

The  names  of  the  mineral  acids  formed  from  the  same  element  vary 
in  their  terminations  according  to  the  number  of  equivalents  of  oxy- 
gen they  contain :  thus,  sulphunb  acid,  SO3,  sulphurous  acid,  SO,, 
Nitnc,  NO,,  Nitrous,  NO4,  &c.,  the  degree  of  acidification  being  marked 
by  the  terminations  ic,  and  ous. 

The  strong  acids  act  upon  cork,  and  should  be  kept  in  ground 
stoppered  bottles ;  those  made  of  extra  strength,  of  green  glass,  are 
call^  acid  bottles.  Unless  the  stopper  and  neck  are  very  well  ground 
and  fitted  to  each  other,  they  require  to  be  cemented  or  luted  to- 
gether to  prevent  the  escape  of  the  acid ;  this  may  be  done  by  warm- 
ing the  stopper  in  the  fiame  of  a  spirit  lamp,  and  inserting  it  in  the 
neck  of  the  bottle  till  the  two  surfaces  are  dried  and  warmed,  then  coat- 
ing it  with  a  thin  stratum  of  melted  wax,  and  inserting  it  securely  in 
its  place,  and  tying  it  over  with  kid  or  bladder.  The  more  common 
mineral  acids  are  found  in  commerce  of  three  qualities;  the  com- 
monest and  cheapest  used  for  manufacturing  purposes,  the  medicin- 
ally pure,  M.  P.,  and  the  chemically  pure,  C.  P.  The  use  of  the  latter 
is  chiefly  in  analysis.  The  specific  gravity  furnishes  a  ready  means 
of  testing  the  strength  of  the  liquid  acids,  tables  being  given  in 
chemical  works  showing  the  relation  of  the  sp.  gr.  to  the  strength. 

The  mineral  acids  generally  belong  to  the  class  of  tonics  with  re- 
frigerant and  astringent  properties.  Externally,  they  are  caustic,  and 
require  to  be  applied  with  care,  as  many  know  from  experience  who 
have  used  them,  nitric  acid  especially,  for  warts.  Nitric  acid  is  also 
used  as  an  alterative  in  syphilitic  and  other  forms  of  disease. 

They  are  apt  to  injure  the  teeth,  upon  which  they  also  produce  a 
very  unpleasant  and  characteristic  sensation.  To  obviate  this  in 
taking  them,  they  should  be  largely  diluted,  and  should  be  sucked 
through  a  small  glass  tube,  which  may  be  made  by  scratching  a  piece 
of  the  tube  sold  in  the  shops  with  a  file;  this  enables  the  operator  to 
break  it  at  the  point  required,  and  then,  by  heating  the  sharp  broken 
28 
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edges  over  an  alcohol  or  gas  Same  till  the  glass  melts,  a  rounded  edge 
is  left. 

One  of  the  most  interesting  and  important  facts  in  connection  with 
the  strong  mineral  acids,  is  their  occasional  use  in  poisonous  doses. 
They  are  among  the  most  powerful  of  poisons,  owing  to  their  corro- 
sive properties  producing  the  most  painful  and  dangerous  results. 
The  best  antidotes  are  large  draughts  of  alkaline  and  oily  liquids ; 
the  alkali  to  neutralize  the  acid,  and  the  oil  to  obtund  its  action  upon 
the  delicate  mucous  surfaces.  The  most  ready  resort  in  such  emer- 
gencies is  frequently  soap,  which  should  be  made  into  a  very  strong 
solution  and  given  ad  libitum. 

Of  the  mineral  acids,  the  following  are  used  in  medicine,  and,  except 
those  in  Italics,  are  officinal  in  the  (7.  S.  Pharmacopoeia : — 

Sp.  gr.  Dose. 

Acidum  Boracicum,  H0,B03+2H0.     Crystals.  gr.  x  to  3j.  f 

Carbonicum,  COj.     (See  AqtuB  Medicatae,) 

Chromicunif  CrOj.     Crystals  used  as  a  caustic. 

Muriaticum,  gaseous,  HC1,+ water      .         .        .         .1.16.      n\^iij  to  v. 

Muriatioum  dilutum,  1  part  to  3  of  water  .         •         .     1.046.     n\^zv  to  xl. 

Nitricum,  liquid,  H0,N044-4  HO  ....     1.42.      TiUtoiF. 

Nitroso-nitricum        "  "    +N0^  .         .         .  tlj  to  iv. 

Nitricum  dilutum,  1  part  to  6  of  water        .        .         .     1.07.       H^zf  to  zl. 

Kitro-muriaticum,  1  part  nitric  to  2  muriatic  acid       .  TT\^iiJ  to  ▼. 

Sulphuricum,  H0,S03 1.845.    nvj  to  ij. 

**         dilutum,  1  part  to  13  water  •        .        .     1.09.      TT\^zv  to  zU 
**         aromaticum,  alcoholic  with  aromatics   .  Ti\,zy  to  zzz. 

Sulphurosunij  SOj,  used  eztemally  in  skin  diseases. 

Hydrosulphuricumj  HS,  in  solution,  test  liquid  for  metals. 

Phosphoricumf  glacial^  H0,P05.    (Variable).         •         .     solid. 

"  dilutum f  1  part  to  10  of  water         •        .     1.064.     TT\^zv  to  zl. 

Ilydriodicunif  HI.     A  colorless  liquid  ....  n^T  to  Ix. 

Chlorohydrocyanicum^  liquid,  fumigation  for  the  eye. 

Sulphohydrocyanicunif  do.  do. 

Acidum  Boracicum.    {Boracic  or  Boric  Acid.) 

For  medicinal  purposes,  this  acid  is  prepared  from  borax.  Mitscherlich 
recommends  the  following  process :  1  part  of  borax  is  dissolved  in  foar  parts 
of  boiling  water,  and  decomposed  by  a  quantity  of  muriatic  acid  sufficient  to 
impart  to  the  liquid  a  strong  reaction  on  litmus  paper  ;  on  cooling,  boracic 
acid  separates  in  shining  scaly  crystals,  which  are  purified  by  recrystallizatioo. 

Muriatic  acid  is  preferable  to  sulphuric  acid,  because  the  boracic  acid  can 
be  easily  purified  from  the  former  acid  adhering  to  it,  while  solpharic  can 
only  be  entirely  expelled  by  exposing  the  product  to  a  strong  heat,  or  by 
precipitating  the  hot  solution  with  a  sufficient  quantity  of  nitrate  of  baryta. 

The  crystals  are  free  of  odor,  have  very  little  taste,  dissolve  in  20  parts 
of  cold  water,  and  5  parts  of  alcohol.  It  reddens  litmus  paper  and  imparts 
to  curcuma  paper  a  peculiar  brown  color.  On  boiling  the  solution  much  acid 
evaporates  with  the  aqueous  vapor;  its  alcoholic  solution  burns  with  a  green 
flame.  Impurities  which  it  may  contain  are  detected  by  alcohol,  which  leaves 
most  of  them  behind ;  sulphuretted  hydrogen,  if  metallic  salt#'are  present ; 
chloride  of  barii^,  if  sulphuric  acid,  and  by  nitrate  of  silver,  if  muriatic 
acid,  is  present.  Its  salts  are  all  soluble,  and  are  decomposed  when  in  solu- 
tion by  most  acids. 

Boracic  acid  is  classified  as  a  sedative  ;  it  is  not  much  used  in  medicine, 
except  in  combination  with  soda,  and  with  bitartrate  of  potassa. 
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For  an  interesting  accoant  on  some  borates  see  Amer.  Joum.  of  Pharm., 
zxzi.  241. 

Acidum  Chromicum. — To  100  parts,  by  measure,  of  cold  saturated  solu- 
tion of  bichromate  of  potassa,  150  parts  of  pare  snlphnric  acid  are  added 
and  allowed  to  remain  till  cool ;  the  snlphnric  acid  unites  with  the  potassa, 
and  the  chromic  acid  crystallizes  in  deep  red  needles — very  soluble  and  deli- 
quescent. It  is  a  powerful  oxidizing  and  bleaching  agent.  In  medicine 
its  chief  use  is  as  a  caustic  application,  which,  it  is  said,  "  when  rightly 
managed,  does  not  spread  beyond  the  prescribed  limits,  and  so  soon  as  its 
corrosiye  operation  is  finished  passes  into  the  state  of  inert  pulverulent 
sesquioxide ;"  diluted  with  two  parts  of  water,  it  has  been  used  with  great 
success  as  an  injection  in  uterine  hemorrhage. 

Acidum  Muriaticum^  U.  S.    {Hydrochloric  or  Chlorohydric  Add,  HCl.) 

Prepared  by  the  action  of  sulphuric  acid  and  water  on  chloride  of 
sodium  (common  salt),  sulphate  of  soda  and  hydrochloric  acid  are 
formed.  The  latter  gas  is  distilled  over,  the  process  being  conducted 
in  a  retort  or  flask,  connected  with  a  receiver  containing  water,  which 
absorbs  it  rapidly  in  proportion  as  it  is  refrigerated.  A  colorless  or 
slightly  yellow  transparent  liquid,  giving  off  white  acrid  fumes  on 
exposure  to  the  air. 

It  should  not  dissolve  goldleaf,  as  shown  by  the  acid  after  digesting  with 
it,  giving  no  precipitate  with  protochloride  of  tin.  The  absence  of  saline 
impurities  is  shown  by  its  being  entirely  volatile,  and  yielding  no  precipitate 
with  chloride  of  barium  or  ammonia  in  excess. 

Muriatic  acid  may  be  recognized,  by  the  evolution  of  chlorine,  on  treating 
a  muriate  with  SOg  and  black  oxide  of  manganese  ;  by  the  white  precipitate 
occasioned  by  a  soluble  lead  salt  which  is  insoluble  in  ammonia  and  acids,  but 
soluble  in  much  hot  water ;  by  the  white  precipitate,  produced  in  proto-salts 
of  mercury  which  is  rendered  black  by  ammonia,  dissolves  very  slowly  in 
boiling  muriatic  or  nitric  acids,  but  readily  in  chlorine  water  and  in  aqua 
regia ;  by  the  white  precipitate  with  nitrate  of  silver  which  acquires  a  dark, 
ultimately  black  ooloTi  in  the  sunlight,  is  insoluble  in  nitric  acid,  but  readily 
soluble  in  ammonia. 

Acidum  Muriaticum  Dilutum,  U.  S. 

Is  readily  made  by  diluting  the  foregoing  with  water.  The  officinal 
recipe  for  making  Oj  is  as  follows: — 

Take  of  Muriatic  acid        ....     f 3iv. 
Distilled  water      ....    f  Sxij. 
Mix  them  in  a  glass  vessel. 

The  specific  gravity  of  this  is  1.046.  If  the  strong  acid  used  is 
1>elow  the  standard  strength,  it  should  be  added  in  rather  larger  pro- 
portion, observing  to  reach  exactly  the  specific  gravity  here  named, 
as  shown  by  a  good  hydrometer  for  liquids  heavier  than  water,  or  by 
a  1000  gr.  bottle.  • 

Acidum  Niiricum,  U.  S.    {Aquafortis,  Nitric  Acid,  HO,NO^  +  8H0.) 
Prepared  by  the  action  of  sulphuric  acid  in  excess  upon  nitrate  of 
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potassa  (saltpetre)  in  a  glass  retort,  when  nitric  acid  and  bisulphate  of 
potassa  are  formed.  The  acid,  being  volatile,  is  distilled  over  bj  the 
application  of  heat.  It  is  a  colorless  transparent  liquid,  with  power- 
fully acrid  odor,  and  is  exceedingly  corrosive,  staining  the  skin  yellow. 
The  strongest  acid,  containing  one  equivalent  of  water,  has  the  specific 
gravity  1.521 ;  but,  owing  to  the  presence  of  water  in  the  ingredients 
used  in  its  preparation,  and  its  mixing  readily  in  all  proportions  with 
water,  it  is  usually  weaker,  and  has  its  specific  gravity  reduced  in 
proportion  to  its  dilution.  In  the  Pharmacoposia  of  1840,  the  officinal 
strength  was  1.5,  but  it  has  been  changed  in  the  last  edition  to  1.42, 
as  stated  in  the  Syllabus,  the  object  being  to  adapt  it  more  nearly  to 
the  usual  strength  of  the  commercial  article,  and  to  establish  a  standard 
easily  attained.  The  proportion  added  to  water  in  making  the  diluted 
article  has  been  changed  to  correspond.  It  fumes  in  the  air  like 
muriatic. 

If  nitric  acid  of  a  higher  specific  gravity  than  1.42  be  distilled,  a 
stronger  acid  passes  over  first,  and  the  boiling  point  of  the  residue 
in  the  retort  gradually  rises  to  253°,  when  the  officinal  acid  of  1.42 
is  distilled.  An  acid  lighter  than  1.42  likewise  boils  at  a  lower  tem- 
perature, distilling  an  acid  still  weaker;  the  boiling  point  gradually 
rises  to  253°,  when  it  remains  stationary;  the  officinal  acid  now  dis- 
tilling has  the  composition  N03-f4HO,  and  contains  60  per  cent.  NO^ 
and  40  per  cent.  HO. 

The  principal  impurities  are,  nitrous  acid  which  is  shown  by  a  red  color ; 
Bulpburic  acid,  which  may  be  detected  by  adding  to  the  dilated  acid  a  solation 
of  chloride  of  barium  ;  and  chlorine  or  muriatic  acid,  which  would  occasion 
a  white  precipitate  with  nitrate  of  silver.  Nitric  acid  itself  is  remarkable 
for  furnishing  salts  which  are  invariably  soluble,  except  some  basic  salts 
of  which  the  officinal  subnitrate  of  bismuth  is  an  example. 

Cyanuret  of  potassium,  mixed  with  a  nitrate  and  heated  on  platina  foil, 
causes  detonation  and  ignition. 

Copper  filings,  if  mixed  with  a  nitrate,  will  cause  the  evolution  of  red 
nitrous  acid  fumes  after  the  addition  of  concentrated  sulphuric  acid. 

The  solution  of  a  nitrate,  to  which  concentrated  sulphuric  acfd  has  been 
added,  and  afterwards  a  crystal  of  protosulphate  of  iron,  acquires  a  deep 
brown  color  around  the  crystal,  which  disappears  on  agitation  or  on  heating. 

Nitrous  acid  (though,  correctly  speaking,  the  name  is  applied  to  a 
red-colored  gas,  having  the  composition  NO^,  formed  whenever  binox- 
ide  of  nitrogen,  NO^,  escapes  into  the  air)  is  commonly  understood  in 
trade  to  apply  to  fuming  red-colored  nitric  acid,  such  as  passes  over 
chiefly  at  the  commencement  and  close  of  the  process  of  distilling 
nitrate  of  potassa  with  sulphuric  acid  as  above.  This  kind  of  nitrio 
acid  contains  nitrous  acid  fumes,  which  the  manufacturers  usually 
separate  from  the  acid  of  commerce  by  boiling,  thus  rendering  it  color- 
less. The  best  and  most  distinctive  name  for  the  article  under  con- 
sideration is  nid^oso-nitnc  acid.  Its  chief  use  is  in  making  Hope's 
camphor  mixture,  which  is  elsewhere  spoken  of  as  having  peculiar 
value  when  made  with  this  form  of  acid.  As  the  preparation  of  nitric 
and  nitroso-nitric  acid  may  often  be  desirable  to  the  physician  or 
apothecary,  I  insert  a  view  of  the  necessary  apparatus.    If  the  receiver 
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is  well  refrigerated,  there  will  be  F»g- 1^-^-' 

no  difficulty  in  collecting  the  acid. 
No  luting  of  any  kind  is  used. 
Nitrate  of  potassa,  with  half  its 
weight  of  oil  of  vitriol,  or  one 
equivalent  of  each,  is  distilled  at 
about  250°;  the  acid  commences 
to  pass  over;  afterwards  the  heat 
is  increased,  when  the  apparatus 
43ecome8  filled  with  red  fumes, 
which  are  absorbed  by  the  nitric 
acid  in  the  receiver,  and  with  oxy- 
gen, which  escapes;  when  acid 
ceases  to  come  over,  the  process 
is  completed. 

When  decomposing  the  nitre,  the 
sulphuric  acid  unites  with  one-half 

of  the  potassa,  to  form  bisulphate  of  potassa,  which,  above  400°,  acts 
on  the  other  half  of  the  nitre,  setting  nitric  acid  free,  which  is  decom- 
posed into  nitrous  acid  and  oxygen. 

The  red  fuming  acid  should  be  put  away  for  use  in  glass-stoppered 
bottles ;  if  the  colorless  is  preferred,  it  is  heated  or  exposed  to  the 
air,  to  allow  of  the  escape  of  the  nitrous  fumes. 

An  extemporaneous  process  for  the  production  of  nitrous  fumes  in 
nitric  acid,  is  to  drop,  into  a  vial  containing  it,  a  few  chips  of  some 
pure  kind  of  wood ;  on  this,  part  of  the  NO,  will  act,  producing  oxida- 
tion of  the  ligneous  matter,  and  liberating  NO^.  This  process  is  only 
suggested  where  the  last  is  impracticable. 

Acidum  Niiricum  Dilutum^  U.  S. 

Take  of  Nitric  acid        ....    fSj. 

Distilled  water  ....     fSvj. 
Mix  them  in  a  glass  vessel. 

The  specific  gravity  of  this  is  1.07,  and  100  grains  saturate  20  grains 
of  crystallized  bicarbonate  of  potassa. 

Acidum  Nitroviuriaticum^  U.  S.     {Aqua  Regia  ) 

Take  of  Nitric  acid        .        •        .        .    f.^iv. 
Muriatic  acid     ....     foviij. 

Mix  them  in  a  glass  vessel,  and,  when  effervescence  has  ceased,  k6ep 
the  product  in  a  well-ground  glass-stoppered  bottle,  in  a  cool  and  dafk  ^ 
place.  This  forms  a  deep  yellow,  corrosive,  fuming  liquid,  containing 
chlorine  and  nitric  oxide  in  an  unknown  state  of  combination.  The 
acid  dissolves  gold,  from  the  free  chlorine  present.  It  should  be  made 
in  small  quantities,  as  required,  care  being  taken,  in  dispensing  it,  to 
allow  the  effervescence  to  cease  before  securing  the  stopper  in  the 
bottle. 
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Acidum  Sulphuricum^  U.  S.    {Oil  of  Vitriol^  Sulphuric  Acid^  H0,S03.) 

Made  by  burning  salphur  and  nitrate  of  potassa  together  in  leaden 
chambers.  Sulphur,  when  burned,  forms  sulphurous  acid  (SO^  which, 
in  contact,  in  the  form  of  vapor,  with  nitrous  acid  from  the  burning 
nitre  and  water,  becomes  more  highly  oxidized  into  sulphuric  acid, 
SO3,  which  combines  with  one  equivalent  of  water. 

It  is  an  oily-looking,  very  heavy  liquid,  without  color  when  pure, 
having  no  odor,  but  an  intensely  acid  caustic  taste.  It  becomes  aark- 
ened  in  color  by  contact  with  vegetable  substances,  which  it  chars  by 
abstracting  from  them  the  elements  of  water.  When  mixed  with 
water,  it  readily  combines  with  it,  disengaging  heat ;  its  strong  affinity 
for  water  is  one  of  its  useful  properties.  When  largely  diluted  with 
water,  it  is  apt  to  deposit  a  white  precipitate  of  sulphate  of  lead  derived 
from  the  leaden  vessels  used  in  concentrating  it. 

It  is  easy  to  determine  the  nature  of  this  acid,  whether  free  or  in  combina- 
tion ;  its  characteristic  reaction  is  a  white  precipitate  with  all  soluble  salts 
of  baryta,  which  is  insoluble  in  water,  in  acids  and  alkalies.  Arsenic  is  an 
occasional  impurity,  which  may  be  detected  by  sulphuretted  hydrogen,  giving 
a  yellow  precipitate  when  passed  through  it.  Arsenic,  if  present  in  sulphuric 
acid  may  be  removed  by  adding  some  muriatic  acid,  and  heating,  when,  by 
doable  decomposition,  water  and  chloride  of  arsenic  are  formed,  the  latter 
readily  volatilizing;  it  is  necessary  to  evaporate  the  excess  of  water  from  the 
acid  afterwards  (Buchner's  method).  To  avoid  this,  Loewe  proposed  to  add 
to  the  heated  acid,  gradually,  chloride  of  sodium,  as  long  as  arsenical  vapors 
are  emitted ;  the  sulphuric  acid  will  be  contaminated  with  a  little  sulphate  of 
soda,  which,  however,  does  not  render  it  unfit  for  any  ordinary  parposes.  It 
is  only  prescribed  internally  in  one  of  the  officinal  diluted  forms  which  follow, 
though  occasionally  the  strong  acid  is  used  in  ointments. 

Acidum  Sulphuricum  Dilutum,  U.  S. 

Take  of  Sulphuric  acid        ....    f^j. 

Distilled  water        ....    fSxiij. 

Add  the  acid  gradually  to  the  water  in  a  glass  vessel,  and  mix  them. 
The  specific  gravity  of  this  is  1.09,  and  100  grains  of  it  saturate  25 
grains  of  crystallized  bicarbonate  of  potassa.  Upon  standing,  the 
white  precipitate  at  first  formed  (sulphate  of  lead)  will  be  deposited, 
and  the  pure  diluted  acid  may  be  decanted  for  use. 

Acidum  Sulphuricum  Aromaticum^  U.S.     {Elixir  of  Vitriol.) 

Take  of  Sulphuric  acid    ....  foiiiss. 

Ginger,  in  coarse  powder    .         .  3j. 

Cinnamon,        do.  .        .  §iss. 

Alcohol q.  s.  (to  make  two  pints). 

Add  the  acid  gradually  to  Oj  alcohol,  and  allow  the  liquor  to  cool. 
Mix  the  ginger  and  cinnamon,  and  having  put  them  into  a  percolator, 
pour  alcohol  gradually  upon  them  until  a  pint  of  filtered  liquor  is 
obtained.  Lastly,  mix  the  diluted  acid  and  the  tincture.  Formerly 
the  tincture  was  made  by  treating  the  powdered  aromatics  directly 
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with  the  mixed  alcohol  and  acid.  The  present  process  is  an  improve- 
ment, giving  a  clearer  and  more  elegant  tincture.  Elixir  of  vitriol  is 
stronger  than  diluted  sulphuric  acid,  though  its  dose  in  drops  is  usually 
about  the  same,  the  alcoholic  liquid  giving  smaller  drops  than  the 
aqueous. 

This  preparation  is  very  extensively  used  as  a  refrigerant,  tonic,  and 
astringent.  It  is  a  popular  remedy  for  night-sweats  in  phthisis,  and 
for  debility  generally.  In  making  solutions  and  pills  of  quinine,  also 
in  the  compound  infusion  of  cinchona,  it  has  important  pharmaceutical 
uses. 

Acidum  Sulphurosum,  SOg. — It  is  prepared  by  exposing  to  heat  a  mixture 
of  ooe  part  concentrated  salphnric  acid  with  one  part  of  mercary,  or  one- 
third  part  of  copper  filings,  washing  the  gas  by  passing  it  through  a  little 
water,  and  condensing  it  in  water  which  is  kept  well  cooled.  Professor 
Procter  directs  the  gas  evolved  from  four  ounces  of  copper  turnings  and  eight 
fluidoances  of  sulphuric  acid,  to  be  condensed  into  four  pints  of  water. 

Sulphurous  acid  is  a  gas  which  dissolves  largely  in  water,  has  the  smell  of 
burning  sulphur,  and  has  the  composition  SOg. 

It  is  free  from  sulphuric  acid,  if  its  solution  causes  a  precipitate  with  ace- 
tate of  baryta,  which  is  entirely  soluble  in  an  excess  of  the  boiling  acid. 

It  has  been  used  as  a  local  application  in  certain  skin  diseases,  usually  di- 
luted with  three  or  more  parts  of  water. 

Acidum  Bydrostdphuricumf  Hydrothxonicumf  HS. — Sulphuretted  hydrogen 
occurs  naturally  in  the  so-called  sulphur  springs,  many  of  which  have  a  high 
reputation  as  remedial  agents.  The  White  Sulphur  Springs,  in  Virginia, 
and  the  far-famed  Aix  la  Chapelle,  Warmbrun,  and  Baden  Springs,  in  Ger- 
many, and  the  springs  at  Harrowgate,  in  England,  Moffat,  in  Scotland, 
Bareges,  Cauterets,  in  France,  and  many  others,  owe  their  celebrity,  in  part, 
to  sulphuretted  hydrogen.  These  springs  never  contain  it  alone  to  the  exclu- 
sion of  other  gases ;  nitrogen,  oxygen,  carburetted  hydrogen,  and  carbonic 
acid,  are  often  found  in  the  same  waters. 

This  acid  is  prepared  artificially  from  black  sulphuret  of  iron,  by  decom- 
posing it  with  sulphuric  acid  in  a  flask,  and  conducting  the  gas  through  a 
glass  tube  into  water.  The  iron,  being  oxidized  by  the  oxygen  of  the  water, 
liberates  the  hydrogen,  which,  in  its  nascent  state,  combines  with  the  nascent 
sulphur,  to  form  this  gaseous  acid,  which^  after  being  washed  by  passing  it 
through  a  little  water,  is  conducted  into  distilled  water,  kept  well  refrigerated. 

Thus  prepared,  it  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor, 
like  rotten  eggs,  and  when  inhaled  acts  as  a  poison.  In  contact  with  air, 
it  is  decomposed,  hydrogen  being  oxidized  to  water,  and  sulphur  precipitated. 
Hydrosulphuric  or  sulphohydric  acid  precipitates  most  metallic  salts,  and  is, 
on  that  account,  very  much  used  as  a  test  liquid  in  analytical  researches. 

It  is  free  of  sulphuric  acid,  if  no  precipitate  occurs  with  chloride  of  barium, 
and  of  muriatic  acid,  if  the  filtrate  from  the  precipitate  with  nitrate  of 
copper  occasions  no  precipitate  with  nitrate  of  silver. 

The  sulphur  waters  are  much  used  in  rheumatic  and  cutaneous  diseases^ 
externally,  as  baths,  and  also  freely  in  large  draughts. 

Acidum  Phosphoricum.    {Glacial  or  Monohydraied  Phosphoric  Acid,) 

This  is  prepared  from  calcined  bones  (bone  phosphate  of  lime),  by 
decomposing  them  with  sulphuric  acid,  by  which  process  a  superphos- 
phate of  lime  is<  produced  (the  article,  used  as  a  basis  for  the  manure 
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known  by  that  nanae).  The  superphosphate  is  neutralized  by  car- 
bonate of  ammonia,  which  generates  phosphate  of  ammonia  in  solution 
with  precipitation  of  phosphate  of  lime.  By  calcining  phosphate  of 
ammonia  at  a  red  heat,  the  volatile  ingredient  is  expelled,  and  the  solid 
HOjPO,  remains  combined  with  1,  2,  or  3  equivalents  of  water,  or 
being  a  mixture  of  the  tri,  the  bi,  and  the  monobasic  acid;  the  amount 
of  water  and  the  kind  of  acid  being  dependent  on  the  temperature. 

This  acid  hence  exists  in  three  allotropio  modifications:  1,  the  or- 
dinary or  c  phosphoric  acid,  as  prepared  by  decomposition  of  bones  is 
tribasic,  cPO.  being  capable  of  uniting  with  three  equivalents  of  a 
metallic  oxide,  and  precipitating  silver  salts  yellow;  2,  pyro  or  b 
phosphoric  acid,  prepared  by  calcination  of  a  c  phosphate,  bPO,  unites 
with  but  2  equivalents  of  a  base,  and  precipitates  silver  salts  white ; 
3,  meta  or  a  phosphoric  acid,  obtained  by  burning  phosphorus  in 
oxygen  or  atmospheric  air;  aPO,  unites  with  only  one  equivalent  of 
base,  precipitates  silver  salts  white,  and  has  the  property  of  coagulating 
albumen. 

To  obtain  the  glacial  phosphoric  acid  pure,  the  fusion  must  take 
place  at  a  considerable  elevation  of  temperature  in  a  platina  vessel ; 
vessels  of  clay,  porcelain,  and  glass,  which  are  generally  employed  by 
largo  manufacturers,  are  unsuitable  for  this  purpose,  as  the  resulting 
acid  is  invariably  more  or  less  contaminated  with  alumina,  lime,  silicic 
acid,  &c.,  which  render  the  crystals  very  slow  of  solution.  Even 
silver  vessels  are  corroded  by  the  melted  acid. 

In  aqueous  solution  the  (a)  meta  and  (i)  pyro-phosphoric  acids  are 
soon  converted  into  the  tribasic  acid,  which  is  contained  in  the  officinal 
diluted  phosphoric  acid  and  all  the  medicinal  phosphates.  It  is  in 
transparent  glassy  looking  solid  masses,  of  a  very  sour  taste,  and  with- 
out odor,  and  freely  soluble  in  water.  (See  Compounds  of  Phosphorus,) 

Acidum  Phosphoricum  Dilutum. 

This  may  be  prepared  by  dissolving  forty-five  and  a  half  grains  of 
glacial  phosphoric  acid  in  one  fluidounce  of  distilled  water,  about  one 
part  to  ten  by  weight,  or  by  the  process  of  the  London  Pharmacopoeia^ 
by  the  action  of  nitric  acid  diluted  with  water  upon  phosphorus,  by 
which  the  phosphorus  is  oxidized  at  the  expense  of  the  acid,  and  phos- 
phoric acid  results.  •  It  is  a  colorless  liquid  without  odor,  of  an  agree- 
able acid  taste,  sp.  gr.  1.064.  It  is  used  in  the  dose  prescribed  in  the 
syllabus  as  a  tonic.  It  is  employed  in  the  preparation  of  the  phos- 
phatic  lozenges  and  of  the  syrups  of  phosphate  of  lime  and  other 
preparations  of  the  kind.    (See  chapter  on  Phosphorous  Compounds) 

The  vapors  of  boiling  diluted  phosphoric  acid  are  without  action  on  litmus 
paper ;  the  acid  is  not  rendered  turbid  by  alcohol,  and  no  precipitate  is  occa- 
sioned by  the  dilate  solution  of  a  baryta  salt,  which  remains  not  entirely  dis- 
solved in  an  excess  of  phosphoric  acid,  nor  is  it  soluble  in  nitric  and  muriatic 
acids,  but  freely  in  muriate  of  ammonia.  Arsenic  is  sometimes  present,  either 
from  the  phosphorus  or  the  sulphuric  acid  employed,  and  it  is  then  in  the 
state  of  arsenic  acid  ;  to  detect.it,  the  acid  is  first  mixed  with  sulphurous  acid 
and  heated  to  expel  the  excess  added,  after  which  the  addition  of  sulphuretted 
hydrogen  eauses  a  yellow  precipitate.     Solution  of  sulphate  of  lime  produces 
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a  white  precipitate  soluble  in  acids.  Magnesia  salts  in  the  presence  of  free 
ammonia  cause  a  white  precipitate  insoluble  in  ammonia  and  ammonia-salts, 
but  dissolving  in  acids. 

A  solution  of  a  phosphate  acidulated  with  muriatic  acid,  produces  with  a 
drop  or  two  of  sesquichloride  of  iron,  and  the  subsequent  addition  of  acetate 
of  potassa,  a  gelatinous,  white  precipitate  of  phosphate  of  sesquioxide  of 
iron. 

Acidum  Bt/driodtcum,  HI. — Hydriodic  acid  is  most  conveniently  made 
for  medicinal  purposes  by  the  decomposition  of  iodide  of  potassium  by  tar- 
taric acid.  Dr.  A.  Buchanan,  of  Glasgow,  uses  330  grains  of  the  former  and 
264  grains  of  the  latter,  and  dilutes  the  filtrate  from  the  precipitate  until  it 
measures  fifty  fluidrachms,  when  each  fluidrachm  contains  five  grains  of  iodine 
combined  with  hydrogen,  besides  a  small  quantity  of  cream  of  tartar. 

It  is  a  colorless  liquid,  gradually  eliminating  free  iodine  when  in  contact 
with  air ;  it  has  a  peculiar  acid  taste  and  smell,  which  are  not  disagreeable 
in  its  diluted  state. 

It  is  considered  to  possess  the  medicinal  properties  of  free  iodine  without 
its  local  irritating  effects,  if  diluted  with  water;  it  has  been  given  in  doses 
commencing  with  a  few  drops,  and  gradually  increasing  it  to  half  a  fluidouuce 
two  or  three  times  a  day. 

Acidum  Chlorohydrocyanicum, — If  fulminating  silver  is  decomposed  by 
muriatic  acid,  chloride  of  silver  is  precipitated,  hydrocyanic  acid  evolved, 
and  the  liquid  contains  chlorohydrocyanic  acid  which  has  a  sweetish  acid 
taste  — 2AgO,C,NO+7HCl=2AgCi+HCaN+4HO+C.H.NCl5.  It  was 
discovered  by  Liebig. 

It  has  been  employed  by  Drs.  Turnbull  and  Turner  in  paralytic  and  tor- 
pid diseases  of  the  eye  and  the  ear,  by  exposing  the  diseased  parts  for  half  a 
minute  to  the  vapors  of  one  drachm  of  the  acid  contained  in  a  sponge  in  a 
proper  vial.  It  acts  as  a  stimulant,  producing  a  slight  irritation  and  sensa- 
tion of  heat,  and  dilates  the  pupil  less  than  hydrocyanic  acid. 

Acidum  Sulphohydrocyanicum^  Rhodanicum, — It  has  been  found  in  the  seed 
of  mustard  and  other  cruciferee,  and  in  the  saliva  of  animals ;  but  it  is  uncer- 
tain yet  whether  pre-existing  or  the  result  of  a  decomposition  by  reagents. 
To  prepare  it,  powdered  anhydrous  ferrocyanuret  of  potassium  is  fused  with 
flowers  of  sulphur  at  a  moderate  heat,  dissolved  in  water,  some  oxide  of  iron 
precipitated  by  potassa,  the  filtrate  evaporated,  and  the  concentrated  solution 
distilled  with  phosphoric  acid. 

It  is  a  colorless  liquid,  of  a  sour  taste,  which,  when  concentrated,  is  readily 
decomposed  on  keeping,  but  keeps  unaltered  for  a  considerable  time  in  a  di- 
luted state.  Its  characteristic  property  is  to  impart  a  blood-red  color  to  all 
neutral  persalts  of  iron  and  to  assume  the  same  color  in  contact  with  paper, 
cork,  and  other  organic  bodies  containing  oxide  of  iron. 

It  has  been  used  by  Dr.  Turnbull  in  diseases  of  the  eye,  in  a  manner  simi- 
lar to  chlorohydrocyanic  acid. 
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CHAPTER   II. 

THE  ALKALIES  AND  THEIB  SALTS. 

Alkalies  are  electro-positive  bodies;  they  may  be  divided  into 
orgaaic  alkalies  or  alkaloids,  which  have  already  been  considered,  and 
inorganic  alkalies  which  are  oxides  of  peculiar,  light,  and  very  com- 
bustible metals.  Ammonia  forms  a  connecting  link  between  these, 
and  may  be  classed  with  either,  though  most  conveniently  with  the 
latter.  The  three  alkalies  used  in  medicine,  and  to  be  presented  in  the 
present  chapter,  are,  potassa,  soda,  and  ammonia.  They  possess  in 
common  the  property  of  turning  vegetable  reds  to  green  or  blue,  and 
the  yellow  color  of  turmeric,  and  some  other  vegetable  yellows,  to 
brown.  They  neutralize  acids,  deprive  them  more  or  less  of  acidity, 
and  form  with  them  salts  which  are  sometimes  acid,  sometimes  alka- 
line, and  sometimes  neutral,  according  to  the  proportions  and  relative 
strengths  of  the  acids  employed. 

The  beautiful  laws  which  govern  the  formation  of  salts  have  been 
very  thoroughly  studied,  and  are  fully  laid  down  in  works  on  che- 
mistry ;  a  knowledge  of  these,  in  connection  with  the  system  of  nomen- 
clature found  on  them,  is  in  the  highest  degree  important,  whether  to 
the  practical  or  theoretical  chemist. 

The  plan  of  this  work  embraces  only  such  reference  to  the  laws  of 
combination  as  the  pharmaceutical  history  of  some  of  the  leading  che- 
micals will  necessarily  bring  into  view.  The  officinal  names  are 
partly  chemical  and  partly  empirical,  being,  as  more  fully  explained 
in  the  chapter  on  the  Pharmacopoeia  and  its  Nomenclature,  framed 
with  a  view  to  distinctness  and  adaptation  to  the  purpose,  rather  than^ 
to  chemical  accuracy  or  elegance. 

In  chemical  works,  the  classification  of  these  is  in  accordance  with 
their  chemical  relations  and  affinities.  While  in  treatises  on  materia 
medica,  they  are  arranged  according  to  their  therapeutical  properties. 
In  a  pharmaceutical  work  like  the  present,  it  will  be  well,  perhaps,  to 
present  yet  a  different  arrangement,  and  bring  them  into  view  with 
reference  to  their  commercial  source  and  mode  of  preparation. 

Potassa,  soda,  and  ammonia,  in  their  caustic  condition  for  combined 
with  carbonic  acid,  which  rather  modifies  than  changes  their  medical 
properties),  are  used  in  medicine  chiefly  for  neutralizing  excess  of 
acids  existing  in  the  secretions.  In  the  case  of  ammonia,  this  use  is 
combined  with  a  powerful  arterial  stimulant  property,  adapting  it  to 
low  forms  of  disease.  The  salts  formed  by  these  alkalies  with  the 
acids  vary  in  their  therapeutical  properties.  Some  have  a  special  tend- 
ency to  the  skin,  some  to  the  kidneys,  some  to  the  bowels,  &c.  Their 
physical  properties  are  no  less  various ;  although  they  are  mostly  crys- 
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talline,  some  assume  a  pulverulent  or  amorphous  form.  The  salts  of 
potassa  are  generally  disposed  to  deliquesce  or  become  damp,  while 
those  of  soda  effloresce,  or  lose  their  water  of  crystallization,  falling 
into  powder.  Those  of  ammonia,  by  decomposition,  liberate  their  vola- 
tile and  alkaline  base,  known  by  its  pungency  and  by  the  production 
of  a  white  cloud  when  brought  in  contact  with  vapor  of  muriatic  acid. 

The  class  of  salts  formed  by  muriatic  acid,  with  the  alkalies  and 
earths,  have  been  found  to  be  compounds  of  chlorine  with  the  metallic 
radicals  of  these,  and  might  be  considered  with  the  so-called  hydrio- 
dates  among  the  halogen  compounds,  but  are  usually  classed  with  the 
oxysalts. 

The  oxysalts  of  the  alkalies  are  nearly  all  soluble.  The  bitartrates 
of  potassa  and  ammonia,  the  antimoniate  of  soda,  and  the  chloroplati- 
nates,  which  occur  as  white  crystalline  precipitates,  constitute  tests  for 
potassa  and  soda  respectively.  The  great  solubility  of  the  alkalies 
and  their  compounds  constitutes  a  prominent  distinction  between 
them  and  the  earths,  to  be  presented  in  another  chapter.  Most  alka- 
lies, both  organic  and  inorganic,  may  be  detected  by  all,  forming  with 
bichloride  of  platinum,  especially  in  the  presence  of  free  muriatic  acid, 
yellow  crystalline  double  chlorides  of  platinum  and  the  alkali,  which, 
with  the  exception  of  soda  and  a  few  organic  alkalies,  are  precipitated 
from  a  concentrated  solution,  by  alcohol. 

If  a  potassa  salt  is  heated  in  the  blow-pipe  flame,  the  outer  flame 
is  colored  violet ;  the  same  color  is  produced  on  igniting  alcohol  mixed 
with  a  salt ;  in  both  cases  soda  ought  not  to  be  present,  as  the  color  is 
obscured  by  it.    Soda  imparts  an  intensely  yellow  color  to  flame. 

Salts  of  th£  Alkalies.^ 
Group  1. — Starting  with  Wood-ashes? 

Pottuh.    Lixiviam  from  ashes  of  forest  trees  evaporated  to  a  dark  hard  mass. 
Potasss  carbonas  impums.     Ignited  potash.     Pearlash. 
SaUeratus.    Dry  pearlash  subjected  to  gaseous  CO,.    2(K0),3(C02)  7 
Potasss  carbonaSi  2(K0,C02),3H0.    Solution  of  pearlash,  filtered  and  granulated. 
Liquor  x>ota8s«  carbonatis.     ^xij  to  f^zij  water.     Simple  solution. 
Potasss  bicarbonas,  K0,2C02,H0.     Passing  CO,  into  solution  of  carbonate,  &c. 
Potasstt  carbonas  purus,  KO^COj.    Calcining  bicarbonate  and  granulating. 
Liquor  potasss.    Boiling  carbonate  with  hjdrate  of  lime,  sp.  gr.  1.056. 
Potassa,  K0,H0.    Evaporating  liquor  potassse  to  dryness,  and  fusing. 
Potassa,  cum  oalce.    Equal  parts,  potassa  and  lime,  triturated,  sometimes  fused  to- 
gether. 

Potassa  aoetas,  K0,Ac.    Neutralizing  acetic  acid  with  carbonate,  and  crystallizing. 

Potassa  oitras,  K0,Ci.    Neutralizing  citric  acid  with  bicarbonate,  and  granulating. 
Liquor  potassa  citratis.     A  variety  of  extemporaneous  processes. 
PotcuuB  chlorcUf  KOfCiOy    Passing  excess  of  chlorine  through  solution  of  potassa. 
Soda  chlorcUf  NaOjClOj.     Decomposing  chlorate  of  potassa  with  bitartrate  of  soda. 
PotcuMSB  picTOM,    Saturating  picric  acid  with  K0,H0.  • 

Potash  and  pearlash^  though  important  in  their  relations  to  the  arts 
and  to  domestic  economy,  are  seldom  employed  in  medicine,  except  in 
the  preparation  of  the  other  forms  of  caustic  and  carbonated  alkali, 
and  the  other  salts  of  potassa  enumerated  in  the  table. 

>  Those  not  officinal  in  Italics. 

'  See  Non-metaUic  Elements,  Phosphorous  Compounds,  &o. 
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Salceratm  is  a  useful  and  tolerably  pure  sesquicarbonate  of  potassa, 
which  occupies  a  position  intermediate  between  the  carbonate  and 
bicarbonate,  besides  being  distinguished  from  these  by  its  anhydrous 
character ;  it  is  much  used  in  baking  to  furnish  the  carbonic  acid  which 
raises  the  bread,  rendering  it  light  and  porous.  Light  cakes  made 
with  it  are  generally  considered  less  objectionable  by  dyspeptics  than 
those  made  with  yeast.  Becently  most  of  the  sala^ratus  of  the  shops 
is  an  imperfectly  carbonated  bicarbonate  of  soda. 

Potasses  Carbonas,  U.  S. 

Made  by  dissolving  pearlash  in  a  small  quantity  of  water,  filtering 
to  separate  insoluble  matters,  and  evaporating  to  dryness,  stirring 
actively  so  as  to  form  a  granular  powder,  which  is  very  deliquescent, 
and  contains  water  in  the  proportion  of  two  equivalents  to  every  three 
of  salt.  It  is  sometimes  called  salt  of  tartar^  a  name  which  is  quite 
inappropriate.    Dose,  gr.  x  to  3ss. 

Liquor  Potassce  Carbonatis^  U.  S. 

Made  by  dissolving  in  a  mortar,  or  by  agitation  in  a  bottle,  one 
pound  of  the  carbonate  in  twelve  fiuidounces  of  water.  Its  uses  are 
as  an  antilithic  and  antacid ;  it  should  be  given  in  milk,  or  other  bland 
and  viscid  vehicle.    Dose,  ni^x  to  f3j. 

When  saturated  with  acetic  acid,  a  precipitate  with  caustic  alkalies  shows 
the  presence  of  earthy  metallic  oxides ;  with  oxalate  of  ammooia  the  presence 
of  lime ;  with  sulphuretted  hydrogen  the  presence  of  heavy  metals. 

Potasses  Bicarbonas,  U.  S. 

Made  by  passing  carbonic  acid  gas  (generated  by  the  action  of  muri- 
atic acid  on  chalk  or  marble)  into  a  solution  of  carbonate  of  potassa 
unto  saturation,  then  crystallizing. 

Fig.  195  shows  the  process  of  generating  this  gas  in  the  bottle  cr, 
washing  it  by  passing  it  through  water  in  the  bottle  b,  by  means  of 

the  pipe  d,  which  passes  through  a 
pipe  e,  of  large  bore  to  the  bottom ; 
and,  finally,  through  /,  conducting  it 
into  the  solution  of  carbonate  of  po- 
tassa in  c.  The  point  of  saturation 
may  be  judged  proximately  by  the 
bubbles  of  gas  leaving  the  pipe  /^ 
ceasing  to  diminish  in  size  as  they 
escape  through  c. 

Bicarbonate  of  potassa  is  in  largo 
transparent  crystals,  with  a  mild  alka- 
line taste,  soluble  in  about  four  parts  of  water. 

The  bicarbonates  do  not  precipitate  sulphate  of  magnesia,  by  which  they 
may  be  known  if  fully  bicarbonated. 

The  presence  of  monocarbonate  of  potassa  is  proved  by  a  reddish  preci- 
pitate occasioned  with  corrosive  sublimate. 


Fig.  19^. 
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A  precipitate  by  an  excess  of  caustic  alkalies  shows  the  presence  of  earthy 
or  metallic  oxides. 

A  residue  after  treating  the  salt  with  nitric  acid,  evaporating  and  redis- 
solving  in  water,  proves  the  presence  of  silicic  acid ;  a  precipitate  in  this  solu- 
tion, occasioned  with  silver  or  baryta  salts,  indicates  muriatic  or  sulphuric  acid. 

By  being  calcined,  this  salt  loses  30.7  grains  of  water  and  carbonic  acid, 
forming  the  pure  carbonate  of  the  Phannacapona, 

As  a  medicine,  bicarbonate  of  potassa  acts  as  a  direct  and  efficient 
antacid;  pleasanter  and  more  efficicDt  than  bicarbonate  of  soda.  It 
readily  neutralizes  free  acid  in  the  stomach,  and  the  excess  being  ab- 
sorbed renders  the  blood  and  urine  decidedly  alkaline,  and  is  hence 
considered  alterative  in  its  action.  It  is  used  to  liberate  carbonic  acid, 
and  for  making  the  saline  preparations  of  potassa,  is  confined  to  car- 
bonate, being  pure.    DosK,  9j  to  3j. 

This  salt  is  remarkable  among  the  alkaline  carbonates  for  its  con- 
stancy of  composition,  being,  in  a  crystalline  form,  invariably  repre- 
sented by  the  formula  K0,2C0j-f  HO,  and  is  directed  in  the  Pharma- 
copcsia  as  the  test  to  ascertain  the  strength  of  acids,  which  it  neutralizes 
in  the  ratio  of  their  strength.  The  following  table  exhibits  the  pro- 
portion of  bicarbonate  of  potassa,  which  neutralizes  100  grains  of  each 
of  the  acids  named : — 


Acetic  acid,  60 
Citric  acid,  150. 
Tartaric  acid,  133.5. 
Nitric  acid 
Sulphuric 


.    Diluted  7.5. 


.    Diluted,  20. 
.    Diluted,  25. 


Potassce  Carhonas  Purus,  U.  S. 


Rg.  196. 


Fig.  197. 


The  ignition  of  the  potash  forming  pearlash  deprives  it  of  organic 
matter,  and  brings  it  more  completely  into  the  condition  of  a  carbo- 
nate. The  solution,  filtration,  and  gran- 
ulation of  this  deprives  it  of  some  inor- 
ganic impurities,  but  leaves  it  contami- 
nated with  silica.  Charging  it  with  a 
further  dose  of  carbonic  acid  precipitates 
this  impurity;  and,  finally,  calcination  at 
a  red  heat  will  drive  off  the  additional 
dose  of  carbonic  acid  and  the  water  of 
crystallization,  and  leave  the  pure  carbo- 
nate. This  is  directed  to  be  dissolved 
and  granulated.  The  only  use  to  which 
it  is  applied  is  as  a  test,  and  when  abso- 
lute purity  is  required.    An  iron  crucible 

is  directed  in  the  Pharmacopceia  for  this  purpose,  but  a  porcelain,  or  a 
platinum  crucible  (Figs.  19t)  and  197),  will  do  in  small  operations. 

Fig.  197  shows  the  mode  of  suspending  a  crucible  of  small  size 
over  a  gas  lamp  chimney  by  a  bent  wire ;  a  similar  arrangement  may 
be  adopted  in  using  the  Russian  or  other  alcohol  lamps.  I  have  illus- 
trated and  described  this  more  fully,  because,  on  a  small  scale,  it  is 
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readily  practicable,  and  it  is  frequently  difficult  to  obtain  the  cberoi- 
cally  pure  carbonate.  Formerly  this  was  directed  to  be  prepared  by 
igniting  bitartrate  of  potassa,  hence  the  name  salt  of  tartar  now  fre- 
quently applied  to  both  the  carbonates. 

Liquor  Potassce,  U.  S. 

(Redaced  Qaantitj.) 

Take  of  Carbonate  of  potassa       .        .    ftj,    or  3iij,    or  5vj. 
Lime       .        .        .        .         .    ftss,    or  Siss,     or  3i\J. 
Boiling  distilled  water    .        .     Cong,  j,     or  Oij,     or  fSviij. 

Dissolve  the  carbonate  in  one-half  the  distilled  water.  Pour  a  little 
of  the  water  on  the  lime,  and  when  it  is  slaked  add  the  remainder. 
Mix  the  hot  liquors  and  boil  for  ten  minutes,  stirring  constantly;  then 
set  the  liquor  aside  in  a  covered  vessel  till  it  becomes  clear ;  lastly, 
pour  off  the  supernatant  liquor  and  keep  it  in  well-stoppered  bottles 
of  green  glass. 

This  process  may  be  conveniently  conducted  with  an  ordinary 
evaporating  dish  over  a  spirit  or  gas  lamp,  care  being  taken  that  the 

carbonate  of  lime  does  not  cake  in  the 
bottom  of  the  dish  while  the  beat  is 
being  applied;  a  glass  rod  should  be 
used  for  stirring.  When  the  boiling  is 
finished,  the  whole  may  be  conveniently 
poured  into  a  precipitating  glass,  which 
should  be  covered  by  placing  the  dish 
over  it,  or  into  a  salt  mouth  bottle  into 
which  the  stopper  should  be  introduced. 
On  standing,  the  carbonate  of  lime  will 
subside,  and  the  Itqitor  potasste  may  be 
poured  off  clear.  It  will  act  upbn  filter- 
ing paper,  so  that  filtration  is  not  eligible. 
The  use  of  the  siphon,  an  instrument  not  before  mentioned,  will  be 
convenient  in  drawing  off  the  liquid  from  the  carbonate,  if  any  diffi- 
culty should  occur  in  pouring  it  off  clear.    Figs.  199  and  200  repre- 


Fig.  198. 


Fig.  199. 


Fig.  200. 


Plain  liphon. 


Siphon  with  enetion  iiib«. 
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sent  siphons,  the  latter  the  most  convenient  kind ;  they  are  bent 
tubes,  having  one  leg  longer  than  the  other.  If  the  tube  l>e  filled  and 
the  short  limb  plunged  into  a  vessel  filled  with  some  liquid  which  it 
is  designed  to  draw  ofT,  the  liquid  will  discharge  itself  from  the  end 
of  the  longer  limb,  and  will  continue  to  flow  as  long  as  this  end  of  the 
tube  is  below  the  level  of  the  liquid  in  which  the  end  of  the  short 
limb  is  immersed.  This  current  is  caused  bj  the  unequal  weight  of 
the  columns  of  liquid  in  the  two  limbs  of  the  siphon.  The  plain 
siphon  (Fig  199)  is  constructed  by  simply  bending  an  ordinary  piece 
of  glass  tube  of  the  requisite  size  over  a  spirit  or  gas  lamp.  The  in- 
convenience in  its  use  arises  from  the  difficulty  of  filling  it  with  the 
liquid  beforehand.  It  might  be  filled  with  water,  but  that  would  dilute 
the  preparation.  If  a  small  quantity  has  been  already  drawn  o£  the 
BipboD  may  be  filled  by  inyening  it,  and  pouring  Into  it3  long  end 
from  a  graduated  measure,  then  applying  the  end  of  the  finger  to 
prevent  its  running  out,  and  inserting  the  short  limb  in  the  liquid  to 
be  drawn  off.  In  using  the  siphon.  Fig.  200,  the  finger  is  placed  at 
the  end  of  the  long  limb,  and  the  short  limb  being  inserted  in  the 
liquid,  the  air  is  drawn  out  by  applying  the  mouth  at  the  end  of  the 
thin  sucking  tube  attached  for  the  purpose,  till  the  apparatus  is  filled 
as  far  as  the  little  bulbs.  The  current  will  then  be  fairly  determined 
toward  the  receiving  vessel,  and  the  last  drop  of  the  clear  liquid  may 
be  drawn  off. 

Liquor  potasssa  is  a  colorless  liquid,  with  an  intensely  caustic  taste, 
sp.  gr.  1.056.  It  may  be  extemporaneously  made  by  dissolving  Jss 
of  fused  caustic  potassa  in  fSj  of  water,  though  this  will  not  always 
make  the  solution  precisely  identical  with  the  officinal. 

It  should  not  effervesce  with  acids  or  precipitate  when  mixed  with  two  or 
three  measures  of  strong  alcohol.  Metallic  imparities  are  detected,  as  in  the 
case  of  bicarbonate  of  potassa.  It  has  a  very  strong  affinity  for  carbonic  acid 
and  moisture,  which  it  continoally  abstracts  from  the  air.  It  attacks  flint 
glass,  hence  the  direction  to  keep  it  in  green  glass  bottles.  Its  effect  npon 
the  skin  is  to  produce  an  oily  or  soapy  sensation,  due  to  the  destraction  of 
the  caticle ;  it  also  destroys  or  greatly  injares  vegetable  fibre. 

Its  use  is  chiefly  confined  to  neutralizing  free  acid  in  the  stomach 
and  in  the  secretions.  It  is  applied  to  the  treatment  of  scrofulous 
and  cutaneous  afiections,  and  to  the  arrest  of  the  uric  acid  deposits 
in  the  urine.  The  dose  is  from  wtv  to  f  3ss.  "When  given  internally, 
it  should  be  largely  diluted  with  milk.  Dr.  E.  Wilson,  of  this  city, 
has  used  it  with  success  in  a  case  of  extreme  obesity  for  reducing  the 
accumulation  of  fat ;  by  pushing  the  dose,  diluted  as  above,  to  ^xl 
three  times  a  day,  his  patient,  a  female,  lost  48  lbs.  weight  in  a  few 
months,  so  that  from  weighing  198  lbs.  at  the  commencement  of  the 
treatment,  she  weighed  only  150  lbs.  at  its  close. 

Potassa^  U.  S.    ( Vegetable  Caustic^  Caustic  Potassa,  Hydrate  of  Potassa, 

Fused  Potash) 

This  preparation  is  made  from  the  foregoing  by  evaporating  it  to 
dryness,  fusing  it,  and  running  it  into  moulds.  It  is  usually  found  in 
the  shops  of  two  qualities — one  in  sticks  somewhat  thicker  than  a 
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quill,  of  a  bluish  gray  color  and  peculiar  earthy  odor ;  the  other  quite 
^'hite,  frequently  thinner  than  the  other,  more  free  from  organic  im- 
purities,  though  perhaps  containing  more  lime.  It  is  so  deliquescent 
as  to  become  moist  on  exposure  for  a  few  minutes  to  the  air,  and 
should  be  kept  well  and  tightly  closed;  sometimes  a  few  coriander 
seeds  are  placed  with  it  in  the  bottle;  they  keep  it  dryer,  and  prevent 
its  contact  with  the  glass,  upon  which  it  acts. 

It  is  a  very  powerful  caustic,  destroying  the  part  to  which  it  is 
applied,  and  producing  a  deep  eschar.  Its  chief  use  is  in  opening 
abscesses,  forming  issues,  &c.  One  of  its  chief  disadvantages  for  these 
applications  arises  from  its  deliquescence,  which  occasions  the  spread 
of  its  corrosive  influence  to  adjacent  parts. 

Potassa  cum  Calce^  U.  S. 

Take  of  Potassa, 

Lime,  of  each,  sj. 

Rub  them  together,  and  keep  the  mixture  in  a  well-stopped  bottle. 
This  powder  is  designed  to  be  applied  in  the  form  of  paste,  made  with 
a  little  alcohol,  but  by  a  mixlification  of  the  process,  a  similar  article 
is  protiuced,  which  is  run  into  sticks,  and  is  found  in  the  shops  in  that 
form,  resembling  common  caustic  in  appearance.  It  is  milder  from 
the  dilution  with  lime,  and  less  deliquescent. 

Potassce  AcetaSj  U.  S.    {Sal  Diureticus.) 

^^ndo  by  neutralizing  acetic  acid  with  carbonate  of  pc^ta^si^  and 
evaporating  by  a  carefully  regulated  heat  till  it  fuses  and  crystallizes. 
The  oarlH>nio  acid  escapes  with  effervescence,  being  substituted  by  the 
juvtic  This  salt  is  usually  found  in  the  shops  in  foliated  satiny  masses, 
unctuous  to  the  touch,  and  of  a  pungent  saline  taste;  it  is  neutral  La 
its  reactions,  and  extremely  soluble  and  deliquescent,  so  mach  so,  as  to 
bo  very  difficult  to  manipulate  with;  its  composition  is  K0,Ac+:2II0. 
lit)  use  is  almost  confined  to  dropsical  affections.  The  acid  it  contains 
being  consumed  in  passing  through  the  system,  the  alkali  is  found  as 
carbonate  in  the  urine,  which  is  much  increased  in  quantity.  The 
dose  of  acetate  of  potassa  is  from  gr.  x  to  3y« 

Solable  in  alcohol ;  the  aqucoas  solation  is  without  action  on  litmus.  Me- 
tftllic  or  earthy  imparities  are  detected  as  in  the  case  of  bicarbonate  of  potassa; 
liyposulphurous  acid  is  detected  by  the  gray  precipitate  obtained  with  a  solu- 
tion of  protonitrate  of  mercury;  the  pure  salt  affords  a  white  precipitate. 

A  recipe  is  given  among  the  Extemporaneous  Preparations  for  a 
ready  mode  of  preparing  acetate  of  potassa  in  a  liquid  form. 

Potassce  CitraSj  U.S. 

(Reduced.) 

Take  of  Citric  acid,  oX 5x. 

Bicarbonate  of  potassa,  5xiv        .        .    3xiv. 
Water,  q.  s.  (Oij)         .         .        .        .     f5iv. 

Dissolve  the  citric  acid  in  the  water,  add  the  bicarbonate  gradually, 
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and  when  effervescence  has  ceased,  strain  and  evaporate  to  dryness, 
stirring  constantly  after  the  pellicle  has  begun  to  form  till  the  salt 
granulates,  then  rub  it  in  a  mortar  (wedgewood),  pass  it  through  a 
coarse  sieve,  put  it  in  a  bottle,  which  should  be  kept  closely  stopped. 
This  is  a  granular  powder,  slightly  acid,  soluble  in  twice  its  weight 
of  water,  from  which  alcohol  precipitates  a  more  concentrated  solu- 
tion, deliquescent,  and  in  its  effects  refrigerant  and  diaphoretic.  Its 
dose  is  from  3j  to  5ss. 

Impure  earthy  and  metallic  oxides  are  detected  by  alkalies,  sulphuretted 
hydrogen,  and  ferrocyanide  of  potassium ;  sulphuric  and  muriatic  acids  by  the 
precipitates  with  baryta  and  silver  salt ;  tartaric  acid  by  the  precipitate  on 
addition  of  bisulphate  of  potassa,  or  of  muriatic  acid. 

Among  the  diaphoretic  solutions,  under  the  head  of  JSxtemporaneous 
Preparations,  this  salt  in  various  liquid  forms  will  be  again  introduced. 

Potassce  Chloraa, 

Chlorate  of  potassa  is  prepared  by  several  modifications  of  the  sim- 
ple process  of  passing  chlorine  gas  into  a  solution  of  potassa  or  its 
carbonate;  at  first,  chloride  of  potassium  and  hypochlorite  of  potassa 
are  formed;  with  these,  a  further  proportion  of  chlorine  produces 
changes  resulting  in  the  conversion  of  the  hypochloric  into  chloric 
acid,  which  exists  in  combination  with  the  potassa  as  chlorate  of 
potassa  (K0,C10^ ;  this  is  separated  by  crystallization  from  the  more 
soluble  chloride  of  potassium.  This  salt  has  a  cooling  taste  and  diu- 
retic refrigerant  effect,  being  given  in  a  variety  of  diseases  in  doses  of 
gr.  X  to  5ss.  In  chemistry  it  is  used  to  obtain  pure  oxygen,  which 
it  gives  oS,  on  the  simple  application  of  heat,  leaving  fused  chloride 
of  potassium  in  the  flask  or  retort. 

Soluble  in  two  parts  of  boiling  and  sixteen  parts  of  cold  water ;  is  very 
explosive  when  mixed  with  inflammable  substances  (sulphur,  charcoal,  &c.). 
If  dropped  in  concentrated  SO^  the  chloric  acid  of  the  salt  is  decomposed 
into  hyperchloric  and  chlorous  acids,  which  latter  easily  decomposes  into 
chlorine  and  oxygen,  thereby  causing  a  violent  explosion. 

Its  cold  solution  is  not  affected  by  any  test  except  such  as  produce  preci- 
pitates with  potassa  (tartaric  acid,  chloride  of  platinum).  The  presence  of 
saltpetre  is  detected  by  the  alkaline  reaction  of  the  salt  after  having  been 
exposed  to  a  string  heat 

TartrO' Citrate  of  Soda. 

TartrO' Citrate  of  Soda. — This  salt  has  been  recently  recommended,  in 
solution,  as  furnishing  a  more  permanent  and  cheaper  purgative  lemonade 
than  the  justly  celebrated  citrate  of  magnesia.  I  have  had  no  experience 
with  it  as  yet,  but  propose  the  following  as  a  practicable  formula  for  its  pre- 
paration : — 

Take  of  Tartaric  acid 3^j- 

Bicarbonate  of  soda      ....  5^^^  ^^  q*  s* 

Water fjxss. 

Dissolve  the  acid  in  the  water,  and  add  the  soda  salt  till  it  is  nearly  neutral, 
then  filter  and  add 

Simple  syrup fjiss 

Tincture  of  fresh  lemon  peel  .        .  f5ss. 

29 
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And  lastly 

Citric  acid, 

Bicarbonate  of  soda,  of  each  5J- 

Cork  and  bottle  immediately  and  securely.  Do8E,  one  bottle,  as  a  cathartic. 

Sodce  Chhras. 

By  mutual  decomposition  of  solutioDs  of  chlorate  of  potassa  and  bi- 
tartrate  of  soda,  bitartrate  of  potassa  is  precipitated  while  chlorate  of 
soda  is  retained  in  solution,  from  which  it  crystallizes  on  evaporation ; 
the  mother  liquor  is  best  poured  off  from  the  first  crystals  formed, 
which  are  chiefly  bitartrate  of  potassa;  or  the  crystals  are  dissolved  in 
the  least  possible  Quantity  of  cold  water,  so  as  to  leave  the  crystals  of 
cream  of  tartar  behind. 

It  crystallizes  in  rhombohedrons,  dissolves  in  alcohol,  and  in  three 
parts  of  cold  water,  and  is  fusible,  evolving  some  oxygen.  It  has  been 
recommended  as  milder  in  its  action  than  chlorate  of  potassa,  and  on 
account  of  its  greater  solubility. 

The  salt  detonates  when  fused,  if  it  contain  tartaric  acid. 

Poia$$(B  silicas,  Silicate  of  potassa,  is  a  transparent,  yitreoas  mass,  deli- 
qnescent  and  soluble  in  water ;  it  is  formed  by  fusing  together  silica  and 
carbonate  of  potassa.  It  has  been  asserted  to  be  a  powerful  solvent  for 
arthritic  calculi,  composed  of  urate  of  soda ;  the  dose  is  10  to  15  grains  twice 
daily,  dissolved  in  much  water. 

Ptcraie  of  Potassa, 

Picrate  of  Potassa,  PotasstB  Picras,  vd  Carhazotas. — This  salt  is  obtained 
by  neutralizing  picric  acid  with  potassa  or  its  carbonate,  and  crystallizing 
from  hot  water.  It  appears  in  fine  yellow  needles  of  a  persistent  bitter  taste, 
which  are  insoluble  in  alcohol,  not  very  soluble  in  cold  water;  it  requires 
260  parts  at  60^  F. ,  but  dissolves  with  facility  in  boiling  water ;  it  contains 
no  water  of  crystallization.  It  has  been  used  by  Braconnot  as  a  substitute 
for  quinia  in  intermittent  fevers  with  good  success ;  the  dose  is  stated  to  be 
from  two  to  five  grains,  in  pills  or  powders  on  account  of  its  sparing  solubility. 

Group  2. — Alkaline  SaltSj  starting  with  Common  SalL 

-Sodii  ohloridum,  NaCl.     Obtained  by  evaporation  of  certain  nataral  spring  waters. 

Sodffi  salphas,  NaO,SOg4-^0HO.    By  the  action  of  sulpharic  acid  on  common  salt. 

Sodffi  oarbonas,  NaOjCOg-f-lOHO.    By  calcining  salphate  of  carbon,  &o. 

Sods  carbonas  ezsiocatos,  NaOfCO^.    By  simple  calcination  of  carbonate. 

Soda,  NaO.     From  carbonate  of  soda  by  lime. 

Sods  bicarbonas,  NaO,2C02-|-HO.  By  passing  gaseons  CO^  into  a  box  containing 
effloresced  crystals  of  the  carbonate. 

Sods  phosphas,  2NaO,HO,F054-24HO.  By  neutralizing  saperphosphate  of  lime  with 
the  carbonate,  filtering  and  evaporating. 

Liquor  sods  chlorinats.     By  treating  carbonate,  in  solation,  with  chlorinated  lime. 

Sodx  hyposulphis,  NaO,S202-f-5HO.  From  sulphur  and  carbonate  of  soda  by  com- 
bustion, &c.       

Sods  acetas,  NaO,Ac,4-6HO.    An  intermediate  salt  in  the  preparation  of  aoetic  acid. 

Sodap  valerianas,  NaO,Va.  An  intermediate  salt  in  the  preparation  of  other  valeriantes. 

Sods  choleinas.    From  oz-gall  by  purification. 

Soda  sulphovinas,  NO,C4H5^O0-|-2HO.     From  sulphovinate  of  baryU  by  NaO,SOg4- 

lOHO.  ___ 

Sodm  benzoas,  NaO,B2.   _By  neutralizing  benzoic  acid  with  NaO,C02. 
AmmonisB  b€moas,'Rnfi,hz,  **  "*  NH^O,-^  aq. 
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Sodii  Chhridum^  U.  S.    {(hmmon  Salt.) 

In  crystals  called  rock  salt,  or  usaallj  in  a  granulated  or  fine  dry 
powder.  It  is  very  soluble  in  water,  and  contains  no  water  of  crys- 
tallization ;  its  chief  use,  that  of  a  condiment  and  antiseptic,  is  well 
known.  It  is  an  emetic  in  large  doses ;  externally  stimulant.  Salt 
baths,  with  or  without  friction,  are  useful  appliances  of  the  physician. 

Adulterations  with  lime  or  maguesia  are  shown  by  a  precipitate  with  car- 
bonate of  soda ;  metallic  salts  by  sulphuretted  hydrogen  or  ferrocyanide  of 
potassium ;  sulphates  by  a  baryta  salt. 

Sodce  Sulphas,  U.  S.    {Glauber's  Salts.) 

It  is  produced  as  a  residuum  in  making  muriatic  acid  and  chlori- 
nated lime,  and  is  one  of  the  most  abundant  and  cheap  articles  of 
chemical  manufacture.  It  exists  in  sea-water,  and  in  many  spring 
waters.  It  is  usually  in  very  large  white  efflorescent  crystals.  Neu- 
tral, ver^  soluble,  with  a  bitter  and  saline  taste;  its  composition  is 
one  equivalent  of  soda,  one  of  sulphuric  acid,  and  ten  of  water ;  the 
water  forming  55  per  cent,  of  its  weight  Its  dose,  as  a  cathartic,  is 
§88  to  3j  (one-half  when  effloresced),  though  chiefly  used  as  a  purge 
for  horses  in  much  larger  quantities.  It  is  the  principal  ingredient  in 
the  so-called  Cheltenham  salts.  The  presence  of  chlorides  may  be 
detected  by  nitrate  of  silver,  of  metallic  salts,  as  above. 

Sodce  Qxrbonas,  XJ.  S.    {Sal  Sodce.     Washing  Soda.) 

This  is  chiefly  produced  on  a  very  large  scale  by  calcining  sulphate 
of  soda  with  small  coal  and  chalk,  which  reduces  it  first  into  sulphuret, 
and  then  from  the  presence  of  the  chalk  into  carbonate.  This  is  sepa- 
rated by  digestion  with  hot  water,  evaporated,  further  carbonated, 
redissolved,  and  crystallized. 

The  chief  use  of  carbonate  of  soda  is  in  the  arts  and  in  domestic 
economy  as  a  detergent,  and  in  the  preparation  of  various  officinal 
carbonates  and  salts  of  soda.  It  is  extremely  soluble  in  water,  and 
efflorescent,  and  contains  62  per  cent,  of  water  of  crystallization,  which 
may  be  dissipated  by  heat.  The  presence  of  common  salt  is  detected 
by  solution  of  nitrate  of  silver,  of  sulphate  of  soda  by  solution  of 
nitrate  of  baryta. 

Soda  Oarbonas  Hxsiccatus,  U.  S.    {Dried  or  Calcined  Carbonate  of  Soda.) 

Take  of  Carbonate  of  Soda,  a  convenient  quantity. 

Expose  it  to  heat  in  a  clean  iron  (or  porcelain)  vessel  until  it  is 
thoroughly  dried,  stirring  constantly  with  an  iron  (or  porcelain)  spa- 
tula, then  rub  it  into  powder. 

This  is  the  form  in  which  carbonate  of  soda  is  most  conveniently 
given  in  powder  or  pill.  It  is  a  milder  antacid  than  the  correspond- 
ing salt  of  potassa.  The  dose  of  crystallized  carbonate  of  soda  is 
gr.  X  to  58Sf  though  varying  with  the  degree  of  efflorescence ;  that  of 
the  anhydrous,  gr.  v  to  xv. 
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/Sbcfe,  Caustic  Soda, 

Is  prepared  precisely  like  caustic  potassa;  it  is  not  used  in  medi- 
cine, but  is  employed  in  some  chemical  operations,  where  the  presence 
of  potassa  is  not  admissible. 

Soche  Bicafbanas,  U.  S.    {Snpercarbonate  of  Soda.) 

The  best  process  for  preparing  this  salt  is  a  modification  of  that  of 
Dr.  Franklin  E.  Smith,  of  Bellefonte,  Pa.  The  crystallized  carbonate 
partly  effloresced,  or  a  mixture  of  the  crystallized  and  dried,  in  proper 
proportion,  is  placed  in  a  wooden  perforated  box,  and  carbonic  acid  gas 
(generated  by  the  action  of  dilute  sulphuric  acid  on  marble)  is  passed 
into  it.  Owing  to  the  strong  affinity  of  the  roonocarbonate  for  a  fur- 
ther dose  of  carbonic  acid,  the  bicarbonate  is  generated  in  this  simple 
way.  As  met  with  in  the  shops,  it  is  a  dry,  white  powder,  slightly 
alkaline,  permanent  in  the  air,  soluble  in  thirteen  parts  of  cold  water, 
decomposed  by  a  boiling  temperature.  The  commercial  article  I  have 
generally  found  to  contain  some  sesqui  or  monocarbonate.  The  taste 
betrays  this,  as  also  the  fact  of  its  readily  precipitating  carbonate  of 
magnesia  from  a  cold  solution  of  Epsom  salts,  which  well-made  bicar- 
bonate  will  not ;  also  the  formation  of  a  reddish  precipitate  with  cor- 
rosive sublimate.  This  impurity,  the  result  of  defective  preparation, 
although  not  very  important,  renders  this  remedy  less  agreeable,  and, 
in  view  of  its  employment  in  effervescing  powders,  &c.,  less  effective. 
The  proportion  of  carbonic  acid  given  off  from  bicarbonate  of  soda 
by  treating  it  with  acids  exceeds  50  per  cent.,  so  that  it  is  one  of  the 
most  productive  articles  for  this  purpose.  It  enters  into  soda,  Seid- 
litz,  yeast,  and  some  other  powders,  in  which  tartaric  acid  is  emploved 
to  decompose  it ;  the  proportion  being  thirty-five  parts  of  the  acid  to 
forty  of  the  bicarbonate. 

Soda-salceratua  is  now  employed  in  immense  quantities  as  an  adul- 
teration of  the  proper  salssratus,  and  as  a  substitute  for  bicarbonate  of 
soda ;  it  is,  generally,  an  imperfect  preparation,  and  a  poor  substitute 
for  the  officinal  bicarbonate  of  soda. 

Bicarbonate  of  soda  is  used  in  medicine  as  a  mild  antacid ;  it  is 
very  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassa  for  the 
purpose.    Doss,  9j  to  3j  in  carbonic  acid  water,  if  at  hand. 

For  effervescing  powders,  see  Extemporaneous  Prescriptions. 

Sodce  Phosphas,  U.  S. 

Phosphate  of  soda  is  formed  by  digesting  boneash  (phosphate  of 
lime)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The  sulphate 
of  lime  being  separated,  carbonate  of  soda  is  added  to  the  phosphoric 
acid  till  neutralized,  and  by  crystallizing,  the  pure  salt  is  produced  in 
large,  transparent,  efflorescent,  very  soluble  crystals. 

It  is  a  tribasic  salt,  consisting  of  one  equivalent  of  phosphoric  acid, 
two  of  soda,  and  one  of  water,  and  twenty-four  of  water  of  crystal- 
lization (2NaO,HO,PO,-t-  24HO).  The  enormous  proportion  of  water, 
62.8  per  cent,  of  its  weight,  is  a  remarkable  property  of  this  salt 
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It  18  a  mild  saline  catbartio  and  diuretic.  Dose,  froip  3U  to  Sj,  and 
is  chiefly  recommended  by  its  taste,  which  resembles  that  of  common 
salt.    (See  chapter  on  Phosphorous  Oompouncb.) 

Tests  for  Purity. — The  precipitate  with  acetate  of  lead  is  soluble  in  nitric 
acid  (absence  of  muriatic  and  sulphuric  acids). 

Lime  is  found  by  the  white  precipitate  with  oxalate  of  ammonia. 

Sometimes  it  contains  arsenate  of  soda,  which  is  detected  by  saturating 
the  solution  with  gaseous  sulphuretted  hydrogen,  heating  slightly,  and  after- 
wards carefully  adding  pure  phosphoric  acid,  when  sulphuret  of  arsenic  will 
be  precipitated. 

Liquor  Sodce  Chlorinated,  U.  S.    {Labarraque's  Disinfecting  Solution.) 

This  may  be  conveniently  prepared  by  the  apothecary  or  physician 
by  observing  carefully  the  directions  of  the  Pharmacopceia,  as  fol- 
lows : — 

(Reduced.) 

Take  of  Chlorinated  lime        .        .    ftj.  Sj. 

Carbonate  of  soda      .        .    Sbij.  Sij. 

Water        ....    Cong.  iss.        Oj. 

Dissolve  the  carbonate  of  soda  in  three  pints  of  the  water  by  the 
aid  9f  heat.  To  the  remainder  of  the  water,  add,  by  small  portions 
at  a  time,  the  chlorinated  lime,  previously  well  triturated,  stirring  the 
mixture  after  each  addition;  set  the  mixture  by  for  several  hours  that 
the  dregs  may  subside,  then  decant  the  clear  liquid,  and  mix  it  with 
the  solution  of  carbonate  of  soda.  Lastly,  decant  the  clear  liquor 
from  the  precipitated  carbonate  of  lime,  pass  it  through  a  linen  cloth, 
and  keep  it  in  bottles  secluded  from  the  light. 

The  necessity  for  the  aid  of  heat  in  dissolving  the  carbonate  of  soda 
may  be  overcome  by  the  use  of  the  mortar  and  pestle,  as  directed  in 
the  chapter  on  Solutions.  In  the  absence  of  a  precipitating  jar,  wide- 
mouth  packing  bottles  may  be  substituted,  being  well  adapted  to  allow 
the  undissolved  portion  of  the  first  liquid,  and  the  precipitated  car- 
bonate of  lime  of  the  last,  to  subside. 

Labarraque's  solution  is  a  colorless  alkaline  solution,  having  a  faint 
odor  of  chlorine,  though  somewhat  modified,  and  an  alkaline  taste ; 
it  contains  an  excess  of  carbonate  of  soda.  It  owes  its  therapeutic 
and  antiseptic  value  to  containing  hypochlorous  acid,  which  is  readily 
liberated  on  the  addition  of  even  a  weak  acid,  and,  on  exposure  to  the 
air,  by  the  absorption  of  carbonic  acid.  It  is  used  in  malignant  fevers 
as  an  antiseptic  and  stimulant,  and  to  correct  fetid  eructations  and 
evacuations;  it  is  a  favorite  addition  to  gargles  in  ulcerated  sore- 
throat.  One  of  its  principal  uses  is  to  purify  the  air  in  sickrooms, 
in  which  case  it  acts  by  decomposing  sulphuretted  hydrogen,  against 
which  gas  when  inhaled,  it  is  also  an  antidote.  The  dose  is  f^ss,  diluted 
with  water  or  mucilage.    In  gargles,  fSss  or  fSj  may  be  used  in  Oss. 

Hyposulphite  of  Soda. 

Sod4E  Hypostdphis,  NaOjSgOg+SHO. — This  salt,  which  is  very  extensively 
used  by  photographists  for  the  solution  of  the  unaltered  iodide  of  silver,  may 
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be  economicallj  prepared  bv  the  following  process :  16  oz.  finely-powdered 
crystallized  carbonate  of  soda  are  mixed  with  5  oz.  flowers  of  solphnr,  and 
heated  in  a  porcelain  dish  with  constant  agitation,  until  it  takes  fire  and  bams 
to  sulphite  of  soda ;  this  is  dissolved  in  water  and  boiled  with  sulphur,  bj 
which  another  equivalent  of  this  element  is  taken  up,  so  as  to  form  the  hypo- 
sulphite acid ;  it  is  then  evaporated  to  crystallization. 

The  crystals  are  large,  colorless,  rhombic  prisms,  of  a  cooling,  afterwards 
bitterish,  somewhat  alkaline  taste,  and  easily  soluble  in  water ;  the  solution 
gradually  deposits  sulphur,  leaving  sulphite  of  soda,  or  if  in  contact  with  the 
air,  sulphate  of  soda  in  solution. 

It  has  been  recommended  in  various  diseases  as  a  resolvent,  alterative,  and 
sudorific,  and  also  as  a  solvent  for  biliary  concretions ;  ^  to  1  drachm  of  it 
are  given  in  the  course  of  day.  Externally  it  has  been  employed  as  a  bath 
in  quantities  of  from  1  to  4  ounces  dissolved  in  the  necessary  quantity  of 
water,  and  with  the  subsequent  addition  of  3  fluidounces  of  diluted  sulphuric 
acid  for  each  ounce  of  the  salt,  so  as  to  liberate  the  hyposulphurous  acid  which 
immediately  decomposes  into  sulphur  and  sulphurous  acid. 

Sodce  AcelaSj  U.  S. 

This  is  officinal  in  the  list  with  a  view  to  the  preparation  of  acetic 
acid  by  its  decoDnpositioD,  but  it  is  also  made  as  follows : — 

Sugar  of  lead  is  decomposed  by  carbonate  of  soda,  a  precipita^  of 
carbonate  of  lead  is  formed,  and  the  acetate  of  soda  remains  in  solu- 
tion ;  or  snob  a  solution  is  obtained  by  neutralizing  acetic  acid  with 
carbonate  of  soda ;  it  is  then  evaporated  to  crystallization.  The  salt 
crystallizes  in  prisms  of  a  salty,  bitter  taste,  which  effloresce  in  warm 
dry  weather,  and  is  fusible. 

It  has  been  used  for  the  same  purpose  for  which  acetate  of  potassa 
is  employed,  and  is  said  to  act  rather  milder ;  the  dose  is  about  the 
same. 

Metals  are  detected  in  the  solution  of  this  salt  by  sulphuretted  hydro- 
gen and  ferrocyanuret  of  potassium;  sulphuric  acid  (sulphate  of  soda) 
by  the  characteristic  precipitate  with  acetate  of  baryta. 

Sodce  Valerianas. 

Valerianate  of  soda  is  made  by  saturating  caustic  soda  with  valerianic 
acid,  as  produced  by  the  distillation  of  fusel  oil  from  a  mixture  of  sulphuric 
acid  and  bichromate  of  potassa,  by  which  it  is  converted  into  valerianic  acid, 
which  combines  with  the  soda.  This  salt  is  white,  soluble,  deliquescent,  with 
the  odor  of  valerian.  Its  only  use  is  to  prepare  the  other  valerianates  by 
double  decomposition.  It  should  be  soluble  in  absolute  alcohol.  (See 
Acidum  Valerianicum,) 

Choleinate  of  Soda. 

Sod(B  Oioleinas. — Under  this  name  a  preparation  has  been  used  which  has 
no  claim  of  being  a  pure  chemical  salt ;  the  mode  for  preparing  it  from  animal 
gall  is  as  follows :  The  fresh  ox-gall  is  evaporated  to  one-half,  slimy  and  color- 
ing matters  are  precipitated  by  an  equal  bulk  of  alcohol,  the  filtrate  is  treated 
with  animal  charcoal,  the  alcohol  distilled  off,  and  the  residue  washed  with 
ether.     The  choleinate  of  soda  then  remains  behind  as  a  white,  somewhat 
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Sticky  mass,  of  a  penetrating  odor,  and  a  peculiar,  sweetish,  afterwards  bitter 
taste  ;  it  is  easily  soloble  in  water,  and  dissolyes  albumen  and  casein. 

Being  a  natural  constituent  ,of  bile,  it  has  been  employed  with  success  in 
affections  where  a  tonic  with  particular  tendency  to  the  biliary  organs  is  de- 
sired.    The  dose  is  from  5  to  15  grains,  two  to  four  times  a  day. 

SuiphovincUe  of  Soda, 

Soda  SulphovinaSf  NaOyC^HgS.Oy+SHO Sulphoyinate  of  soda  is  pre- 
pared by  mixing  about  equal  parts  of  concentrated  sulphuric  acid  and  strong 
alcohol  and  heating  afterwards  by  means  of  a  water-bath ;  water  is  then 
added,  and  carbonate  of  baryta  to  saturation ;  the  solution  of  sulphovinate  of 
baryta  is  then  exactly  decomposed  by  a  solution  of  sulphate  of  soda,  and  the 
filtrate  eyaporated  to  crystallization.  It  crystallizes  in  hexagonal  tables,  is 
deliquescent  and  yery  soluble  in  water ;  it  fuses  at  187^,  and  is  decomposed 
aboye  212^ ;  its  taste  is  pleasantly  saline  and  sweet. 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted  with 
weakness  of  the  digestiye  organs  and  flatulency.  The  dose,  as  a  laxatiye,  is 
from  i  to  1  ounce. 

The  impurities  might  be  baryta,  detected  by  sulphuric  acid,  or  sulphate 
of  soda,  detected  by  chloride  of  barium. 

Soda  Benzo€u,     (Benzoate  of  Soda.y 

If  benzoic  acid  is  saturated  with  carbonate  of  soda,  the  solution  yields,  on 
eyaporation  and  cooling,  needles,  which  are  little  soluble  in  alcohol.  It  has 
been  recommended  in  cases  of  gout  on  account  of  its  being  changed  by  the 
animal  economy  into  hippuric  acid. 

Ammonice  Benzoas.     (BemocUe  of  Ammonia.) 

The  neutral  salt  has  been  employed  in  medicine ;  it  is  obtained  by  dissoly- 
ing  benzoic  acid  in  strong  ammonia  by  the  aid  of  heat,  not  quite  to  satura- 
tion.  It  is  yery  soluble  in  water,  deliquescent  in  the  air,  loses  ammonia  and 
becomes  solid  again.  Like  benzoate  of  soda,  it  has  been  used  in  gout,  also, 
as  an  antispasmodic,  though  in  the  latter  case  the  actiyfty  may  be  due  to  the 
oil  which  it  retains. 

Group  8. — Alkaline  SaXts^  starting  wilh  Crude  Tartar. 

Crude  argoh,  or  tartar.    Deposited  in  the  casks  daring  the  ripening  of  wines. 

Potasss    bitartras,  E0,H0,2T.     Poriffed  by  repeated  recrTStallizations,  &o. 

Sod»  et  potasss  tartras,  KO,NaO,2T+8HO.     Boiling  carb.  soda  with  bitartrate. 

Potasss  tartras,  2KO,2T=:KO,T.     Boiling  carbonate  of  potassa  with  bitartrate. 

P^tatsm  et  boraeis    tartrat,    KO,NaO,2T+2(KO,B03,^)+3HO.     Boiling  borax  with 
bitartrate;  deliquescent.  

Potassm  horacico-tartras,  K0,B03,2T.  Boiling  boracio  acid  with  bitartrate ;  permanent. 

Onide  argols  are  imported  from  the  wine-prodacing  countries  of  two 
kinds,  the  red  and  the  white  tartar  of  comnQerce.  Becently  tartar  has 
been  produced,  though  not  in  large  quantities,  in  the  vicinity  of  Cin- 
cinnati, Ohio.  It  consists  of  potassa  combined  with  an  excess  of  tar- 
taric acid,  some  tartrate  of  lime,  coloring  matters,  &c.,  the  lees  and 
settlings  of  the  wine  which  have  separated  during  the  conversion  of 
the  sugar  of  the  grape  juice  into  alcohol,  and  collected  as  a  mass  oa 
the  bottom  and  sides  of  the  casksw 
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PoiassoB  Biiartras^  U.  S. 

Oream  of  tartar  is  purified  tartar  made  by  treating  argols  with  hot 
water,  mixing  with  clay,  which  absorbs  the  coloring  matters,  purifying 
by  crystallization,  and  reducing  to  powder.  It  is  a  white  somewhat 
gritty  powder,  of  an  agreeable  acid  taste,  sparingly  soluble  in  the 
mouth,  soluble  in  184  parts  of  cold  water,  and  in  18  parts  of  boiling 
water,  which  deposits  it  on  cooling.  It  consists  of  one  equivalent  of 
potassa,  one  of  water,  and  two  of  tartaric  acid;  the  water  contained  in 
It  is  capable  of  being  replaced  by  other  bases,  as  in  the  two  salts  which 
follow  it,  and  in  the  tartrate  of  iron  and  potassa,  and  the  tartrate  of 
antimony  and  potassa,  described  in  subsequent  chapters. 

Cream  of  tartar  in  doses  of  Sas  to  Sj,  and  in  smaller  quantities,  is  a 
very  common  and  well-known  hydragogue  cathartic,  refrigerent,  and 
diuretic.  It  is  usually  given  diffused  in  water,  being  sparingly  soluble. 

It  is  very  liable  to  adalteration,  which  maj  be  detected  bj  its  solability  as 
above,  and  by  the  folio  wing  tests : — 

Mast  be  completely  soluble  in  liqaor  potassee  and  liqaor  ammonise. 

Lime  is  discovered  in  the  neatralized  solution  by  a  white  precipitate  with 
phosphate  of  soda,  or  neutral  oxalate  of  ammonia. 

Sulphuric  acid,  sulphate  of  lime,  alum,  and  sulphate  of  potassa  by  an 
insoluble  precipitate^  in  cold  solution,  with  chloride  of  barium. 

Metals  (copper,  iron,  &c.,)  by  precipitates  with  sulphuretted  hydrogen  and 
ferrocyanuret  of  potassium. 

SocUe  et  Potassoi  IhrtraSj  U.  S. 

Rochelle  salt  is  prepared  by  combining  one  equivalent  of  carbonate 
of  soda  with  one  of  bitartrate  of  potassa.  The  soda  of  the  carbonate 
uniting  with  the  excess  of  tartaric  acid  of  the  bitartrate  to  form  a  neu- 
tral salt ;  carbonic  acid  is  evolved.  The  crystals  of  this  salt  are  usually 
large,  transparent,  slightly  efflorescent,  of  a  saline  not  very  unpleasant, 
taste,  and  very  soluble  in  water.  It  is  commonly  sold  in  powaer,  and, 
combined  with  one-third  its  weight  of  bicarbonate  of  soda  constitutes 
the  so-called  Seidlitz  mixture.  It  is  a  mild  and  pleasant  purgative. 
Doss,  from  5ij  to  Sj. 

Te$ts, — Much  tartrate  of  lime  renders  the  solution,  in  2^  to  S  parts  of  cold 
water,  milky. 

Lime,  metals,  and  sulphuric  acid,  are  detected  as  above,  in  the  latter  case, 
after  acidulating  with  nitric  acid. 

Potassce  Tartras,  XJ.  S. 

Soluble  tartar  is  a  salt  in  which  the  excess  of  tartaric  acid  in  bitar- 
trate of  potassa  is  combined  with  potassa;  by  boiling  one  equivalent 
of  the  carbonate  of  that  alkali  with  one  equivalent  of  bitartrate,  the 
carbonic  acid  escapes;  the  reaction  closely  resembles  that  last  described, 
substituting  potassa  for  soda.  Tartrate  of  potassa  is  either  in  white 
crystals,  or  agranulated  powder  slightly  deliquescent  and  freely  soluble; 
it  is  less  agreeable  to  the  palate  than  the  foregoing,  which  it  resembles 
in  medical  properties  and  uses.    The  dose  is  from  3j  to  Ij. 
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Tests, — Milky  solatioQ  in  2  parts  cold  water,  shows  the  presence  of  tartrate 
of  lime. 

Lime  is  detected  bj  phosphate  of  soda  or  nentral  oxalate  of  ammonia. 

Metals  (iron,  copper,  tin),  bj  ferrocyanaret  of  potassium  and  solphnretted 
hydrogen,  the  latter  after  acidulating  with  muriatic  acid. 

Sulphuric  and  muriatic  acids  are  found  in  the  solution  acidulated  with 
nitric  acid  by  the  precipitate  with  nitrate  of  baryta  and  nitrate  of  silver. 

Poiassce  et  Boracis  Tartras. 

The  iariarfjs  boraocatus  of  the  German  Pfiarmacopoeias  is  prepared  by 
dissolving  S  parts  of  crystallized  pure  cream  of  tartar  in  a  solution  of 
1  part  borax  in  6  parts  water,  and  evaporating  with  constant  agitation 
to  drvness.  It  is  soluble  in  2  parts  of  water,  deliquescing  in  the  air, 
and  has  a  mild,  agreeably  sour  taste.  Its  medicinal  properties  are 
similar  to  those  of  the  other  neutral  tartrates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  detected  as 
above. 

Potassot  BofoeicO'Tartras. 

The  tariarus  boraxatus  or  tartras  borico-poiassicus  of  the  French 
Codex,  as  originally  prepared  by  Soubeiran,  is  prepared  by  dissolving 
1  part  of  boracio  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water, 
and  evaporating  to  dryness  at  or  near  the  boiling  point,  so  as  to  pre- 
vent the  premature  separation  of  the  excess  of  bitartrate  of  potassa. 
The  salt  resembles  the  foregoing  in  appearance  and  properties,  except 
that  it  keeps  in  the  air  without  attracting  moisture. 

Group  4. — Alkaline  Salts — Prepared  from  Natural  Deposits. 

PoU8s»  ultras,  K0,N0(.    From  inomstatioiui  on  the  soil,  in  India  and  elsewhere. 
Sal'prunelUf  KONO^  fased  with  a  little  snlphnr,  and  containing  a  trace  of  sulphate. 
Potaum  hitulphoi^  KO,HO,2S03.    The  residaam  of  the  process  for  nitric  acid. 
Potassa  Bolphas,  KOSO^    By  adding  KO  to  the  residuam  of  the  process  for  nitric  acid. 
Potaum  chromaSf  KO,CrO^  from  chrome  iron  ore  and  nitrate  hy  fosion,  &c. 

^       bi-chrameUf  K0,2Cr03,  from  chromate  by  an  acid. 
8od»  boras,  NaO,2BOg4.10HO.    Found  native  in  Thibet  and  purified. 
Sodm  nitras,  NaO,N05.    Found  native  in  the  desert  in  Peru. 

Potassce  Niiras^  U.  S. 

Nitre^  or  saltpetre,  is  imported  from  the  East  Indies,  where  it  is 
extracted  from  the  soils  by  mixing  them  with  a  little  wood-ashes, 
lixiviating  with  water,  and  crystallizing.  It  is  refined  in  this  country 
by  recrystallization,  and  then  exists  in  large  six-sided,  nearly  colorless 
prisms,  freely  soluble,  and  with  a  cooling  rather  sharp  taste.  Much 
of  the  saltpetre  of  commerce  is  adulterated  with  nitrate  of  soda  and 
chloride  of  sodium  (common  salt).  In  the  absence  of  these,  100  grains 
of  the  dry  salt,  treated  with  60  grains  of  sulphuric  acid,  and  the 
whole  ignited  in  a  crucible  till  it  ceases  to  lose  weight,  yield  86  grains 
of  sulphate  of  potassa.  The  presence  of  chlorides  may  be  shown  by 
treating  a  weak  solution  with  a  few  drops  of  solution  of  nitrate  of 
silver,  which  would  throw  down  a  white  insoluble  precipitate  of  chloride 
of  silver.    Among  the  uses  of  nitrate  of  potassa  in  pharmacy,  are  the 
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preparation  of  nitric  acid,  of  spirit  of  nitric  ether,  and^  of  collodion. 
Owing  to  the  immense  consumption  of  it  in  a  pure  form  by  the  mana- 
facturers  of  gunpowder,  they  are  resorted  to  for  procuring  the  best 
qualities  for  medicinal  use.  Dupont,  near  Wilmington,  Delaware, 
furnishes  a  fine  article  both  in  crystals  and  in  the  form  of  a  granular 
powder.  It  is  one  of  the  most  popular  of  the  refrigerant,  diuretic, 
and  sedative  medicines.  Dose,  gr.  v  to  9j.  In  over  doses  it  acts  as 
a  corrosive  poison. 

Sal  Prunelle. 

This  is  fused  saltpetre  run  into  round  moulds  about  the  size  of  a 
filbert,  of  a  white  color,  and  possessing  the  properties  of  the  nitrate. 
From  the  use  of  sulphur  in  its  fusion,  it  often  contains  sulphate  of 
potassa.  It  is  used  to  dissolve  in  the  mouth  in  affections  of  the 
throat. 

Poiassce  Chromas. 

It  is  obtained  in  large  manufactories  as  a  preliminary  step  to  the 
preparation  of  the  bichromate,  by  melting  powdered  chrome  iron  ore 
with  saltpetre,  dissolving  it  out  with  water,  evaporating  and  recrys- 
tallizing.  For  pharmaceutical  use  it  may  be  conveniently  made  by 
adding  carbonate  of  potassa  to  a  solution  of  the  bichromate  until  it 
has  acquired  a  slight  alkaline  reaction.  It  occurs  in  lemon-yellow 
prisms  of  a  bitter,  almost  styptic  taste,  requiring  little  more  than  two 
parts  of  water  at  60°  for  its  solution,  which  has  an  alkaline  reaction ; 
it  is  insoluble  in  alcohol. 

It  is  an  irritating  resolvent,  alterative  and  emetic ;  the  dose  is  one- 
eighth  grain  every  two  or  three  hours ;  or  from  2  to  4  grs.  as  an 
emetic.    Externally  it  is  mostly  used  in  solution  in  water. 

PotassoR  Bichromas. 

This  salt  is  prepared  from  chromate  of  potassa,  by  adding  to  a 
solution  of  the  latter  some  mineral  acid,  which  abstracts  part  of  the 
base,  and  leaves  the  bichromate  in  solution.  As  obtained  in  com- 
merce it  is  sufficiently  pure  for  medicinal  purposes ;  it  crystallizes  in 
prisms,  which  are  isomorphous  with  the  anhydrous  bisulphate  of 
potassa,  but  the  latter,  owing  to  its  greater  solubility  in  water,  can  be 
easily  removed  by  recrystallization  if  it  should  be  present.  Bichro- 
mate of  potassa  has  a  red  color  and  a  cooling  bitter  metallic  taste;  it 
is  soluble  in  10  parts  of  water  at  ordinary  temperature,  but  is  insolu- 
ble  in  alcohol. 

It  has  been  employed  as  a  powerful  alterative  in  the  dose  of  ^  to 
xV  grain,  repeated  two  or  three  times  daily.  In  larger  doses,  |  to  1 
grain,  it  acts  as  an  emetic,  but  its  use  is  dangerous  on  account  of  its 
irritating  poisonous  properties.  It  has  been  externally  employed  as 
a  caustic  and  irritant  in  the  form  of  a  nearly  concentrated  solution, 
and  as  powder. 

Te$U. — Moriatic  acid  or  common  salt  is  detected  by  nitrate  of  silver ;  sol- 
pharic  acid  or  sulphate  of  potassa  by  chloride  of  barium ;  soda  of  salts  by 
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antimoniate  of  potassa ;  lime  and  magnesia  (as  nitrates  from  imperfect  pari- 
fication),  bj  carbonate  of  potassa ;  metallic  oxides  by  solpharetted  hydrogen 
and  ferrocyanide  of  potassium. 

Potassoe  Bisulphas.    {Bisulphate  of  Potassa.) 

Contained  in  the  residuam  of  the  preparation  of  nitric  acid  from 
nitrate  of  potassa,  or  obtained  from  tne  neutral  sulphate  by  fusing  it 
together  with  an  excess  of  sulphuric  acid,  and  recrjstallizing  it. 

It  is  readily  soluble  in  water,  and  has  a  bitter  acid  taste ;  it  con- 
tains 2H0.  It  is  used  occasionally  in  cases  of  constipation  when  the 
tonic  effect  of  an  acid  is  desired.    The  dose  is  one  or  two  drachms. 

PotassoR  Sulphas,  U.  S.    (  Vitriolated  Tartar.) 

Sulphaie  of  potassa  is  prepared  from  the  residuum  left  after  treating 
nitrate  of  potassa  with  sulphuric  acid,  for  the  distillation  of  nitric 
acid ;  it  is  also  a  residuary  product  in  the  manufacture  of  sulphuric 
and  of  tartaric  acid.  A  supersulphate  is  the  residuum  in  the  first 
named  case,  which  requires  treatment  to  reduce  it  to  the  proper  com- 
position; the  salt  is  then  dissolved  and  crystallized.  The  crystals 
are  hard,  heavy,  and  usually  regular  in  their  shape,  being  six-sided 
prisms,  terminated  by  corresponding  pyramids.  It  is  used  in  the  pre- 
paration of  Dover's  powder,  but  in  this  country  is  rarely  given  alone 
or  in  any  other  combination.  It  is  esteemed  a  cathartic  in  doses  of 
3j  to  Sij)  and  often  prescribed  as  such  in  Europe,  especially  in  cases 
of  pregnancy. 

Tests. — Lime  or  its  sulphate  is  detected  by  oxalate  of  potassa ;  mariatic 
acid  or  chlorides  by  nitrate  of  silver ;  metallic  oxides  by  salpharetted  hy- 
drogen. 

Sodce  Boras,  U.  S. 

Borax  is  found  native  in  Thibet,  and  imported  in  a  crude  condition 
from  India,  also  manufactured  in  Tuscany.  In  its  refined  condition 
it  is  in  large  and  handsome  crystals,  semi-transparent,  with  slight 
alkaline  reaction,  and  slightly  alkaline  not  disagreeable  taste,  soluble 
in  water,  especially  when  hot.  The  proportion  of  water  of  crystalliza- 
tion appears  to  vary  with  the  process  of  crystallization.  It  is  a  diu- 
retic and  antacid,  and  by  some  is  said  to  promote  contraction  of  the 
uterus,  to  which  end  it  is  associated  with  ergot  It  is  a  very  favorite 
addition  to  gargles  and  mouth- washes — being  much  prescribed  for  the 
sore  mouth  of  in&nts,  triturated  with  sugar,  1  part  to  7,  and  touched 
to  the  tongue,  or  blown  in  through  a  quill. 

It  is  remarkable  for  its  whitening  effect  upon  ointments,  upon 
which  it  seems  to  act  by  its  sub-alkaline  properties,  partially  saponi- 
fying them  without  materially  diminishing  their  bland  and  emollient 
effects. 

Tests. — Alum  is  detected  by  a  white  precipitate  occasioned  by  carb.  of 
potassa ;  metallic  oxides  by  sulphuretted  hydrogen ;  sulphuric  acid  by  nitrate 
of  baryta,  if  the  precipitate  is  insoluble  in  water ;  muriatic  acid  by  nitrate 
of  silver,  if  the  precipitate  is  insoluble  in  nitric  acid. 
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Borax  in  solation  precipitates  the  mucilage  of  gam  Arabic,  Iceland  moss, 
salep,  &c. ;  it  colors  curcnma  paper  brown,  and  dissolves  in  2  parts  boiling, 
and  12  cold  water.  Moistened  with  SO3,  it  colors  the  flame  of  alcohol,  &c., 
green. 

Sodoe  Nitras.    {Nitrate  of  Soda^  Cubic  Nitre.) 

The  natural  deposits  of  this  salt  in  Peru  contain  chlorides  and 
sulphates  of  soda,  and  other  bases  in  variable  proportions.  The 
native  salt,  therefore,  rec^uires  to  be  purified  by  recrjstallization  from 
twice  its  weight  of  boiling  water,  when  it  is  generally  sufBciently 
pure  for  medical  purposes. 

It  crystallizes  in  rhombohedrons,  detonates  less  yiolently  than  saltpetre 
upon  burning  charcoal,  when  it  shows  a  yellow  flame.  Its  solation  in  distilled 
water  is  not  disturbed  by  any  reagent,  except  those  few  precipitating  the 
soda ;  imparities  are  detected  as  above. 

Cubic  nitre  has  medicinal  properties  similar  to  saltpetre,  but  is 
thought  to  be  rather  milder  in  its  action,  and  is,  therefore,  much 
employed  in  Europe  in  infantile  diseases.  The  dose  is  the  same  as 
saltpetre,  but  it  may  be  given  in  much  larger  doses  without  incon- 
venience. 

Group  5. — AVcaUne  Salts — Preparations  of  Ammonia. 

AmmoniiB  morias,  NHgtHgClaaeNH^iGl.    Neutral,  odorless,  much  used  in  the  arts. 
Ammonix  nitrat,  NH.O,  ^^OgsaJHR^EO^KO^.    By  heat  furnished  NO. 
Liquor  ammonisB.    Aqueous  solution  of  caustio  ammonia,  sp.  gr.  .960. 

"      ammoDi»  fortior.  ^  "  "        sp.  gr.  .882. 

Spiritus  ammoniffi.    Alcoholic  solution  of  *'  "        sp.  gr.  .831. 

"       ammonia  aromaticus.    Ale.  solut.  of  oarb.  of  ammonia  with  aromatios. 
Ammonia  carbonas.    Hard,  translucent,  and  pungent,  2NH3,3C0|4-2H0. 
Ammonim  bicarbonat.    White,  pulverulent,  odorless,  NH3,2C02-4-H0. 

Liquor  ammonisB  acetatis.    Neutral  and  mild  solution  of,  NH3A0-4-HO.    . 

AmmoniaB  citra$y  NHj^Ci^HO.     In  solution  a  diuretic. 

Ammonia  valerianas,  N^,Va.     Antispasmodic.     Used  in  solution. 

Ammonii  sulphuretum,  NHJ-I-HSSBNH4S.    Test  liquid  forming  sulphurets  of  metals. 

Ammoniod  Murias^  U.  S. 

Muriate  of  ammonia,  sal  ammoniac^  or  chloride  of  ammonium^  is  in 
the  list  of  the  Pharmacopoeia  ;  it  is  prepared  on  a  very  large  scale  in 
England  ftom  the  residuary  products  of  the  destructive  distillation 
of  coal,  and  from  other  empyreumatic  products  containing  ammonia. 
It  is  in  white,  translucent,  fibrous  masses,  which  are  convex  on  one 
surface  and  concave  on  the  other ;  it  has  a  pungent  saline  taste,  but 
no  odor.  It  cannot  be  conveniently  powdered  by  cqptusion  or  tritu- 
ration, and  is  best  reduced  by  dissolving,  evaporating,  and  granu- 
lating. It  is  a  very  soluble  salt;  it  is  incompatible  witE,strong  acids, 
which  liberate  muriatic  acid,  and  with  alkalies,  which  disengage 
ammonia,  as  in  some  of  the  processes  which  follow.  It  is  frequently 
prescribed,  especially  by  German  practitioners,  as  a  stimulating  alter- 
ative in  catarrhs,  combined  with  expectorants.    Dose,  from  gr.  v  to  xx. 

The  reactions  of  ammonia  are  similar  to  those  of  potassa ;  bichloride  of 
platinum  produces  a  yellow  precipitate ;  tartaric  acid  a  crystalline  white  pre- 
cipitate, which  is  more  solable  than  cream  of  tartar. 
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Tbe  characteristic  test  to  distinguish  its  salts  from  the  potassa  salts,  is  the 
evolation  of  ammonia  on  tritaratiug  them  with  hydrated  lime,  when  the  solu- 
tion is  heated  with  canstic  potassa ;  ammonia  is  recognized  by  its  pecaliar 
odor  and  the  white  fames  occasioned  with  muriatic  acid. 

Muriate  of  ammonia  must  be  perfectly  white,  and  entirely  dissipated  by 
heat.  Copper,  lead,  and  tin  are  detected  by  sulphuretted  hydrogen.  Iron  by 
ferrocyanuret  of  potassium.     Sulphuric  acid  by  chloride  of  barium. 

Ammonice  Nitras,    {Nitrate  of  Ammonia^ 

Nitric  acid  is  saturated  with  carbonate  of  ammonia  and  evaporated. 
It  occurs  in  prisms  which  are  deliquescent  and  have  a  cooling  salty 
taste. 

It  is  given  in  similar  complaints  as  saltpetre  and  nitrate  of  soda, 
in  doses  ranging  from  ^  to  2  scruples. 

If  thrown  in  a  red-hot  crucible  it  burns  with  a  yellow  flame,  and 
had  therefore  received  the  name  of  nitrum  flammans.  When  not  too 
suddenly  heated  it  is  decomposed  exactly  into  4H0  and  2N0,  oxide 
of  nitrogen  or  laughing  gas.  ^ 

Liquor  AmmonicBj  U.  S.,  and  Liquor  Ammonioe  Foriior^  U.  S. 

Solution  of  ammonia  (spirits  of  hartshorn),  and  stronger  solution  of 
ammonia^  are  obtained  from  muriate  or  any  other  common  ammonia 
salt,  by  the  action  of  quicklime,  which  combining  with  the  acid,  libe- 
rates the  caustic  alkali  in  the  form  of  gas ;  this  is  passed  by  suitable 
contrivances  into  water,  which  absorbs  it  with  intensity,  especially  if 
refrigerated. 

The  usual  commercial  strength  is  somewhat  below  that  of  the  offi- 
cinal liquor  ammonia,  which  has  the  sp.  gr.  960.  The  strongest  marks 
882,  and  requires  diluting  with  two  parts  of  water  to  bring  it  to  the 
strength  of  the  former;  it  is  not,  however,  an  economical  mode  of 
preparing  the  weaker  to  dilute  the  stronger. 

Spiritus  AmmonicR^  U.  S.  * 

Tbe  composition  of  spirit  of  ammonia  is  similar  to  the  foregoing, 
except  that  alcohol  is  used  as  the  solvent  for  tbe  gas ;  it  has  nearly 
the  strength  of  the  officinal  solution  of  ammonia,  and  has  ih6  sp.  gr. 
.831. 

The  three  officinal  solutions  of  gaseous  ammonia  are  used  almost 
exclusively  for  external  applications.  They  are  too  caustic  to  be 
given  by  the  stomach  unless  largely  diluted  and  modified  by  emol- 
lienl*  or  mucilaginous  excipients.  The  dose  of  the  officinal  liquor 
ammoniffi  (not  fortior),  or  of  spiritus  ammonisB,  is  ntx  to  xxx.  Several 
liniments  introduced  under  the  appropriate  head  contain  one  or  other 
of  these  preparations  ;  the  only  merit  of  spiritus  over  liquor  ammonite, 
is,  that  it  is  miscible  with  certain  tinctures,  &c.,  which  are  decomposed 
by  the  aqueous  ingredient  in  the  former  preparation.  Liquor  ammo- 
niad  fortior  is  adapted  to  raise  a  blister  suddenly. 
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Spiritfis  AmmonioR  Aromaiicus^  U.  S.    {Aromatic  Spirit  of  Ammonia.) 

SpL  sal  volat.  as  this  is  also  called  is  a  very  useful  antacid  stimulant. 
Unlike  the  foregoing  caustic  preparations,  this  contains  carbonate  of 
the  alkali,  and  is  well  adapted  to  internal  use.  Some  processes  for 
preparing  it  require  the  solution  of  the  solid  carbonate  in  alcohol  by 
the  aid  of  a  mortar  and  pestle,  with  the  addition  of  aromatic  essential 
oils,  but  our  Pharmacopoeia  directs  a  different  and  somewhat  more 
troublesome  manipulation,  as  follows : — 

Take  of  Muriate  of  ammonia        .        .    Five  ounces. 
Carbonate  of  potassa       .        .    Eight  ounces. 
Cinnamon,  bruised. 

Cloves,  bruised,  each        .        .    Two  drachms. 
Lemon-peel      ....    Four  ounces. 
Alcohol, 

Water,  each     .        .        .        .Five  pints. 
Mix  them,  and  distil  seven  pints  and  a  half. 

The  two  first  ingredients  decompose  each  other,  forming  chloride  of 
potassium,  which  remains  in  solution  in  the  retort  or  still  used,  and 
carbonate  of  ammonia,  which  in  the  form  of  vapor  distils  over  with  the 
alcohol  and  aromatics,  and  is  collected  in  the  receiver. 

This  preparation  is  given,  alone  or  combined  with  other  remedies, 
to  treat  a  variety  of  indications  in  disease.    Dose,  rq^xx  to  f5j. 

AmmonioR  Oarbonas,  U.  S. 

Carbonate  of  ammonia  (sesquicarbonate)  is  prepared  by  treating  a 
mixture  of  muriate  or  sulphate  of  ammonia  and  chalk  (soft  carbonate 
of  lime).  By  double  decomposition,  chloride  of  calcium  and  carbo- 
nate of  ammonia  are  formed ;  the  latter,  being  volatile,  sublimes,  and 
is  collected  in  a  colorless  almost  transparent  sublimate,  with  powerful 
pungent  odor  and  acrid  taste.  Our  markets  are  recently  supplied  with 
a  fine  article  from  New  England,  the  ammonia  salt  being  largely  fur- 
nished from  the  refuse  liquors  of  the  gasworks.  It  is  usually  in 
irregular  lumps  from  the  breaking  of  a  large  dome-shaped  mass  at 
first  obtained ;  it  is  very  hard,  and  on  that  account  liable  to  fracture  a 
glass  bottle  in  which  it  is  placed. 

The  stimulant  and  antacid  properties  of  this  salt  are  very  well 
known;  it  is  given  in  various  modes  of  combination,  some  of  which 
will  be  noticed  under  the  head  of  Extemporaneous  Preparaiiona,  Its 
dose  is  gr.  v. 

Carbonate  of  ammonia  in  smelling  bottles  is  much  sought  for  to 
relieve  headaches,  and  for  this  purpose  may  be  most  conveniently 
prepared  as  follows : — 

Mix  muriate  of  ammonia,  granulated    .        .        .6  parts. 
Carbonate  of  potassa         *'  ...    8  parts. 

Moisten  and  flavor  appropriately  with  Liquor  Ammanice. 

A  pretty  good  Preston  salt  is  made  by  combining  with  the  above, 
1  part  of  aromatic  powder. 
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Ammoavz  Bicarhonas. 

Bicarbonate  of  Ammonia, — By  long  exposure  to  the  air,  particularly 
in  small  fragments,  the  sesquicarbonate  loses  a  portion  of  its  pungency, 
fidls  into  powder,  and  by  the  loss  of  gaseous  ammonia  becomes  con- 
verted chiefly  into  bicarbonate.  The  use  of  this  is  as  a  milder  and 
less  stimulating  diaphoretic  and  antacid.    Dose,  gr.  x  to  9j. 

In  using  carbonate  of  ammonia  for  its  direct  simulating  effect,  care 
should  be  taken  that  it  is  free  from  the  pulverulent,  white  bicarbonate ; 
and  where  it  has  deteriorated  by  the  formation  of  this  on  the  surface 
of  the  lumps,  they  should  be  scraped  away,  and  cracked,  till  the 
vitreous  looking  nard  portion  is  reached.  For  saturating  acids  in 
the  formation  of  neutral  salts,  the  bicarbonate  will  answer  a  good 
purpose. 

Liquor  Ammonice  Acetatis^  U.  S.       {Solution  of  Acetate  of  Ammonia* 

Spirit  of  Mindererus,) 

This  excellent  preparation  is  made  very  readily  and  conveniently 
by  the  officinal  recipe,  as  follows : — 

Take  of  Diluted  acetic  acid         .        .        .    Half  a  pint. 

Carbonate  of  ammonia,  in  powder,    A  sufficient  quantity. 

Add  the  carbonate  of  ammonia  gradually  to  the  acid  until  it  is 
saturated. 

Diluted  acetic  acid,  elsewhere  stated,  is  made  by  adding  one  fluid- 
ounce  of  acetic  acid  to  seven  fluidounces  of  water,  making  eight.  It 
will  be  found  convenient  and  desirable  to  consume  the  bicarbonate  or 
the  partially  bicarbonated  sesquicarbonate,  which  falls  readily  into 
powder,  and  is  almost  useless  for  other  purposes,  in  making  this  pre- 
paration. By  making  it  in  &  tincture-bottle  in  which  toward  the  last 
the  stopper  is  kept,  the  solution  will  be  made  to  absorb  a  large 
amount  of  gas,  and  to  sparkle  when  decanted.  The  point  of,  satu- 
ration may  be  determined  proximately  by  the  taste,  and  it  is  generally 
not  desirable  to  continue  adding  the  alkali  till  it  is  .perfectly  saturated, 
as  it  is  far  more  agreeable  to  be  a  little  acid  than  alkaline.  This 
solution  should  always  be  made  in  small  quantities,  and  is  generally 
better  to  be  prepared  when  required.  It  is  very  much  prescribed  as 
a  mild  stimulant  and  diaphoretic.  Dose,  i5j  to  f^ss.  As  an  antidote 
to  alcoholic  liquids  given  while  the  patient  is  intoxicated,  from  f^ss 
tofSj. 

AmmonioR  Oitras.    {Citrate  of  Ammonia.) 

A  solution  of  this  salt  has  been  used  as  a  diaphoretic  in  similar 
cases  as  the  acetate.  It  is  best  prepared  extemporaneously  by  satu- 
rating lemon  juice  with  carbonate  of  ammonia;  the  dose  is  5ss  to  5j* 

AmmonicR  Valerianas.    {Valerianate  of  Ammonia.) 

To  prepaid  the  dry  salt,  valerianic  acid  is  saturated  with  strong 
ammonia,  evaporated  below  150^  to  a  syrupy  consistence,  and  crys- 
tallized by  spontaneous  evaporation  of  its  alcoholic  solution.  It  is 
generally  sold  in  the  form  of  concentrated  solution. 
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The  crystals  or  hydrated  liquid  salt,  have  a  sweetish  taste,  peculiar 
odor ;  soluble  in  alcohol  and  water.  It  is  used  in  neural^a,  hysteria^ 
and  other  nervous  disorders  in  a  dilute  solution,  proposed  by  Pierlot, 
which  is  made  by  dissolving  one  drachm  of  terhydrated  valerianic 
acid  in  32  drachms  distilled  water,  saturating  with  carbonate  of  am- 
monia, and  dissolving  two  scruples  of  alcoholic  extract  of  valerian  in 
the  mixture. 

It  may  be  given  in  doses  as  high  as  one  or  two  teaspoonfuls. 

Ammonii  Su  Iphurttum.    {Su  Iphuret  of  Ammonia.) 

Spirits  of  hartshorn  is  saturated  with  hydrosulphuric  acid. 

It  is  a  yellowish  liquid,  of  a  disagreeable  fetid  smell,  which  is 
mostly  used  in  analytical  chemistry  for  the  detection  of  some  metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose 
.of  five  or  six  drops  largely  diluted  with  water. 


CHAPTER    III. 

ON  THE  EARTHS  AND  THEIR  PREPARATIONS. 

1st  Group. — Preparatiojis  of  Lime. 

Mannor  (Marble).    Native  hard  carbonate  of  lime. 

Creta  (Chalk).    Natiye  soft  carbonate  of  lime. 

Creta  pneparata,  CaO^COj.    Leyigated  and  elatriated  nodules.    Dobb,  gr.  x  to  J]. 

Testa  (OTster-Shells).    The  shell  of  ostrea  edalis. 

Testa  pneparata.    Lerigated  and  elutriated,  small  nodules. 

Calx,  CaO.    Lime  reoentlj  prepared  hy  calcination. 

Liquor  oalois.    Lime-water,  contains  9.7  grs.  to  Oj. 

Caloii  chloridum,  CaCl.    DissoMng  carbonate  in  HCl,  and  eyaporating. 

Liquor  calcii  chloridi.     One  part  of  CaCl  in  2.6  of  the  solution.     Doss,  fi^xxx  to  f5J« 

Calois  carbonas  prscipitatus.    f^m  CaCl  hy  adding  Na0,C0g.    Very  white,  fine 

powder. 
Calx  chlorinata,  Ca0,a0+CaCl+Ca04-Cl.    Bleaching  salt.    Disinfectant. 
Calcis  phosphas,  3Ca0,P05.    Calcined  bones  precipitated  ftom  solution  in  HCl. 

Lime  is  the  oxide  of  a  light  metal  called  calcium,  its  officinal  name 
is  Calx,  symbol  CaO.  It  exists  to  a  very  great  extent  in  the  mineral 
kingdom,  being  the  most  familiar  type  of  the  so-called  alkaline  earths. 
It  is  obtained  from  the  soil  by  plants,  and  becomes  incorporated  into 
the  structure  of  animals,  entering  specially  into  their  bones,  shells, 
and  teeth. 

Tests  for  the  determination  of  Lime, — Soluble  salts  of  lime  impart  to  aico* 
hoi  a  yellowish-red  color.     The  neutral  salts  are  precipitated — 

By  carbonates  and  phosphates  of  the  alkalies ;  the  white  precipitates  are 
soluble  in  muriatic  and  nitric  acids. 

By  oxalic  acid ;  the  precipitates  soluble  in  mnriatic  and  nitric  acids ;  not 
in  ammonia  or  excess  of  oxalic  acid. 

Salphnric  acid  and  soluble  sulphates  throw  down  a  precipitate  of  sulphate 
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of  lime  from  concentrated  solutions,  soluble  in  much  water  and  in  dilated 
adds. 

Only  in  very  concentrated  solations  does  a  precipitate  take  place  by  caustic 
potassa. 

Marmor  and  Oreta  are  the  names  given  in  the  list  to  two  native 
unorganized  forms  of  carbonate  of  lime,  while  Testa  is  applied  to  the 
shell  of  the  common  oyster.  Besides  these,  there  is  another  form  of 
hard  carbonate  of  lime,  called  limesUme^  which,  though  not  officinal,  is 
employed  for  the  preparation  of  lime. 

Carbonate  of  lime  for  use  in  medicine  requires  to  be  prepared  by 
the  mechanical  processes  adapted  to  furnishing  a  pure  ana  fine  article. 
Chalk  and  oyster-shell  are  subjected  to  the  process  of  elutriation; 
being  powdered  and  diffused  in  water,  to  allow  of  the  subsidence  of 
crystolline  particles,  the  turbid  liquid  is  drawn  off  into  other  vessels, 
allowed  to  settle,  and  dried,  by  being  dropped  from  a  suitable  orifice 
on  to  a  drying  slab,  thus  presenting  the  carbonate  in  nodules  or  small 
pyramidal  amorphous  masses,  readily  falling  into  a  very  fine,  impal- 
pable, white  powder.  In  this  way  prepared  chalk  and  prepared  oyster- 
shell  are  produced.  The  precipitated  carbonate  of  lime  is  very  differ- 
ently prepared,  by  means  of  a  chemical  process,  described,  along  with 
the  medical  properties  of  the  carbonate,  on  the  next  page. 

(hlx,  U.  S. 

Lijne  itself  is  prepared  from  the  carbonate,  mostly  from  limestone, 
by  calcinating  along  with  carbonaceous  matters.  Sometimes  with 
wood,  furnishing  wood-burnt  lime ;  and  at  other  times  with  coal,  fur- 
nishing a  more  common  article.  The  action  of  an  intense  heat  drives 
off  the  carbonic  acid  which  escapes,  leaving  the  lime  in  its  caustic 
state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  heat  is  produced, 
and  it  is  found  to  have  absorbed  water.  Lime  is  less  soluble  in  hot  than  in 
cold  water,  is  infusible  before  the  blowpipe,  and  entirely  soluble  in  muriatic 
acid.  Silicic  acid  remains  undissolved  on  the  addition  of  this  acid.  Phos- 
phate of  lime,  if  the  solution  is  acid,  is  thrown  down  on  neutralization  with 
ammonia.  Alumina,  magnesia,  oxide  of  iron,  are  thrown  down  from  this 
solution  by  a  slight  excess  of  ammonia. 

Liquor  Oalcis,  U.  S. 

Take  of  Lime Four  ounces. 

Water One  gallon. 

Upon  the  lime,  first  slaked  with  a  little  water,  pour  the  remainder 
of  the  water,  and  stir  them  together,  then  immediately  cover  the  vessel, 
and  set  it  aside  for  three  hours.  The  solution  should  be  kept  standing 
upon  the  undissolved  lime  in  stopped  glass  bottles,  and  poured  off 
clear  when  required  for  use. 

Lime  is  soluble  to  a  limited  extent,  and  more  so  in  cold  than  in  hot 
water.  The  proportion  contained  in  lime-water  is  from  nine  to  ten 
grains  to  the  pint;  its  dose  is  from  f|ss  to  fjij.  It  is  particularly  use- 
ful, in  small  doses,  to  allay  irritation  of  stomach  and  nausea,  and,  as 
80 
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an  astringent  antacid,  is  adapted  to  dyspepsia,  accompanied  with 
acidity  of  stomach  and  diarrhoea.  Its  taste  and  caustic  properties  are 
best  disguised  by  admixture  with  milk ;  and  a  mixture  of  lime-water 
and  milk  is  much  used  as  food  for  infants. 

Tests. — Lime-water  of  fall  strength  is  rendered  tarbid  on  application  of 
heat.  If  prepared  from  lime  obtained  from  common  limestone,  it  is  apt  to 
contain  caastic  soda,  from  the  decomposition,  by  lime,  of  some  silicate  of 
soda ;  it  is  recognized  by  passing  carbonic  acid  (exhaled  air)  into  it  until  the 
lime  is  precipitated,  when  the  alkaline  reaction  will  not  have  disappeared. 

Calcii  Chloridum^  U.  S.  {Chloride  of  Calcium), 

Is  prepared  by  dissolving  chalk  or  marble  in  muriatic  acid,  and 
evaporating  to  dryness,  after  which  it  may  be  fused.  It  is  a  white, 
amorphous  mass  or  powder,  with  an  acrid,  bitter,  saline  taste,  very 
soluble  in  water  and  alcohol,  and  so  deliquescent  as  to  be  used  for 
drying  gases,  and  for  depriving  various  liquid  substances  of  water. 
It  is  also  capable  of  crystallizing,  when  it  absorbs  six  equivalents  of 
water. 

Metallic  oxides,  which  may  be  present,  are  detected  by  precipitates  in  the 
Bolation  with  ammonia  and  snlphuretted  hydrogen.  A  precipitate  by  solu- 
tion of  sulphate  of  lime  would  indicate  baryta. 

Liquor  Calcii  Chloridi,  U.  S. 

Solution  of  chloride  of  calcium  is  directed,  in  the  Pharmacopodia,  to  be 
made  by  obtaining  the  chloride  as  above,  and  dissolving  it  in  water  in 
about  such  proportion  that  2.5  parts  of  the  solution  shall  be  equal  to 
one  part  of  the  salt.  It  is  rarely  prepared  or  prescribed,  although 
considered  a  deobstruent  and  alterative  remedy,  adapted  to  scrofulous 
diseases  and  goitre.    Dose,  n^xxx  to  f^j. 

Calcia  Carboruu  Prcecijpiiatus,  U.  S. 

Is  prepared  by  adding  to  the  solution  of  chloride  of  calcium  as 
above,  an  equivalent  proportion  of  carbonate  of  soda  in  solution.  By 
double  decomposition,  carbonate  of  lime  is  formed  and  precipitated 
as  a  white  powder,  while  chloride  of  sodium  remains  in  solution  and 
is  separatea  by  washing.  The  fineness  of  this  precipitate  is  dependent 
upon  the  degree  of  concentration  and  the  temperature  of  the  solutions. 
If  dilute  and  cold,  the  result  would  be  the  formation  of  a  crystalline 
powder  destitute  of  that  softness  and  miscibility  with  liquids  which 
adapts  it  to  convenient  use.  The  Pharmacopoeia,  therefore,  directs 
strong  solutions  and  a  boiling  temperature  at  the  time  of  mixing 
them. 

When  properly  made,  this  is  a  fine  white  powder,  free  from  gritti- 
ness,  insoluble  in  water,  but  soluble  without  residue  in  diluted  muria- 
tic acid,  with  abundant  disengagement  of  carbonic  acid.  It  is  used  as 
an  antacid,  with  astringent  properties,  adapting  it  especially  to 
diarrhoea.    DosE,  from  gr.  x  to  3j* 

As  compared  with  prepared  chalk,  with  which  it  is  identical  in 
composition,  this  is  a  far  handsomer  preparation,  and,  though  less  dis- 
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tinctlj  amorphous,  is  preferred  for  almost  all  prescription  purposes. 
It  is  also  well  substituted  fbr  chalk  in  dentifrice. 

TesU, — Sulphate  of  lime,  which  is  an  occasional  adulteration,  may  be  de- 
tected by  washing  the  preparation  with  distilled  water,  in  which  chloride  of 
Imriam  and  oxalic  acid  will  produce  precipitates. 

Phosphate  of  lime  is  left  behind  on  treatment  with  diluted  acetic  acid ; 
it  is  dissolved  by  muriatic  acid,  in  which  solution  the  phosphoric  acid  is 
proved  by  perchloride  of  iron  and  acetate  of  potassa  in  excess. 

Oabc  ChhrinaUty  U.  S. 

Under  the  name  of  chloride  of  lime,  or  bleaching  powder,  this  sub- 
stance is  extensively  manufactured  and  used  as  a  bleaching  agent  It 
is  made  from  slaked  lime  by  subjecting  it  to  an  atmosphere  of  chlorine 
gas  till  completely  saturated.  It  is  a  whitish  powder,  having  the  odor 
of  chlorine,  which  it  gives  ofiT  on  exposure  to  the  air.  It  is  highly 
deliquescent,  absorbing  both  moisture  and  carbonic  acid  from  the  air. 
A  very  moist  consistence  argues  the  presence  of  a  considerable  pro- 
portion of  chloride  of  calcium,  and  is  an  indication  of  inferiority.  Its 
composition  varies,  but  it  is,  when  of  good  quality,  a  mixture  of  hypo- 
chlorite of  lime,  CaO,C10,  chloride  of  calcium,  CaCl,  lime,  CaO,HO, 
and  free  chlorine,  CI.    It  is  only  partially  soluble  in  water. 

For  the  full  advantage  of  the  liberation  of  chlorine  the  addition  of 
an  acid  is  necessary,  though  the  spontaneous  evolution  of  that  gas  is 
usually  relied  on  K)r  common  disinfecting  purposes.  The  chief  popu- 
lar use  of  chlorinated  lime  is  as  a  disinfectant  about  cesspools,  sewers, 
and  places  rendered  offensive  and  unwholesome  by  the  products  of 
decomposition. 

It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  prepa- 
ration of  Liquor  sod®  chlorinata,  which  is  used  as  a  substitute  for  it 
for  internal  and  external  use  in  medicine. 

The  Pharmacopma  gives  the  following  test  which  shows  an  amount  of 
chlorine  available  for  disinfecting  and  medical  purposes,  of  at  least  twenty- 
five  per  cent.,  and  indicates  a  good  commercial  quality ;  though  practically 
it  is  obtained  only  so  strong  as  to  contain  one-third  its  weight  of  chlorine, 
theoretically  it  ought  to  have  nearly  one-half  its  own  weight 

When  forty  grains,  triturated  with  a  fluidounce  of  distilled  water,  are  well 
shaken  with  a  solution  of  seventy-eight  grains  of  crystallized  sulphate  of  pro- 
toxide of  iron,  and  ten  drops  of  salphnric  acid  in  two  flaidounces  of  distilled 
water,  a  liquid  is  formed  which  does  not  yield  a  blue  precipitate  with  ferrid- 
cyanide  of  potassium. 

This  test  is  based  on  the  oxidation  of  the  iron  under  the  influence  of  chlo- 
rine to  sesqnioxide ;  bat  aside  from  other  objections,  the  difficulty  of  keeping 
the  sulphate  of  iron  entirely  unaltered,  renders  this  test  inaccurate ;  a  better 
result  is  obtained  by  treating  thirty-six  grains  chloride  of  lime  with  fifty-three 
grains  ferrocyanide  of  potassium,  and  after  heating  to  the  boiling  point,  test- 
ing with  a  salt  of  sesqnioxide  of  iron,  which  must  not  furnish  a  blue  precipi- 
tate. 

By  the  inflaence  of  chlorine,  the  ferrocyanide  is  changed  into  the  ferrid- 
cyanide  of  potassium  ;  if  less  than  25  per  cent  of  chlorine  is  present,  a  part 
of  the  ferrocyanide  remains  unaltered,  and  reacts  with  the  chloride  of  cal- 
cium, the  resulting  ferrocyannret  of  potassium  and  calcium  is  taken  up  by 
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boiling  water,  and  throws  down  a  precipitate  of  Prussian  bloe  with  sesqoi- 
salts  of  iron. 

Oalcis  Phosphas^  IT.  S. 

This  salt,  called  bone  phosphate  of  lime,  is  made  by  calcining  bones 
and  dissolving  in  muriatic  acid,  precipitating  the  phosphate  by  a  solu- 
tion of  ammonia,  washing,  and  drying. 

It  is  a  white  insoluble  powder,  free  from  odor  and  taste ;  soluble  in 
muriatic,  acetic,  and  phosphoric  acids. 

This  phosphate  is  used  as  a  remedy  for  scrofulous  diseases,  defective 
nutrition,  &c.    Doss,  from  gr.  x  to  5ss,  repeated  three  times  a  day. 

Tests, — Carbonate  of  lime,  if  present  as  an  adulteration,  is  detected 
by  its  effervescing  with  acids. 

Sulphate  of  lime  is  left  behind  on  dissolving  the  salt  in  muriatic 
acid ;  the  residue  dissolves  in  much  distilled  water,  and  yields  the 
characteristic  precipitate  with  baryta  and  its  salts. 

(See  chapter  on  Phosphorous  Compounds) 

Oalcis  Bicarbonas 

Cannot  be  obtained  in  the  dry  state.  It  is  contained  in  all  spring- 
water,  to  which  it  imparts  the  property  of  reacting  acid  on  litmus  and 
alkaline  on  logwood  paper.  A  solution  of  this  salt  has  been  used  in 
England,  under  the  name  of  Maugham's  Carrara  vxUer^  which  is  made 
by  dissolving  Carrara  marble,  or  any  other  pure  carbonate  of  lime  in 
water,  saturated  with  carbonic  acid. 

It  has  been  used  as  an  antacid  absorbent,  alterative  and  a  mild 
astringent  in  a  number  of  diseases,  particularly  in  various  forms  of 
dyspepsia.  The  dose  of  this  water  is  one  or  two  wineglassfuls  and 
more,  to  the  amount  of  about  two  quarts  per  day. 

Calx  Saccharaium^  Syrupus  Calcis, 

Trousseau  used  the  following  proportion :  1  part  of  slaked  lime,  10 
parts  water  and  100  parts  syrup  are  boiled  together  for  a  few  minutes, 
strained  and  diluted  with  four  times  the  weight  of  simple  syrup. 

This  syrup  has  an  alkaline  taste  and  reaction,  and  is  the  solution  of 
a  chemical  compound  between  sugar  and  lime.  It  is  used  for  the 
same  purposes  as  lime-water,  but  on  account  of  its  causticity  ii  is 
necessary  to  dilute  it  considerably.  It  is  given  to  children  m  the 
quantity  of  20  to  SO  grains  during  the  day ;  adults  take  from  2  to  S 
drachms  during  the  same  time. 

Oalfit  lodidum. 

It  may  be  prepared  by  dissolving  lime  or  carbonate  of  lime  in  by* 
driodic  acid,  or  by  precipitating  a  solution  of  iodide  of  iron  with  lime, 
and  evaporating  the  filtrate  to  crystallization. 

It  is  a  deliquescent  salt,  easily  soluble  in  water,  and  has  a  bitterish 
taste.  It  has  been  used  in  scrofulous  afiections  internally,  in  doses 
ranging  from  |  to  2  grains  three  times  daily,  and  externaUy  in  oint- 
mentS|  containing  2  drachms  or  less  to  the  ounce. 
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Oaldi  Sulphureium. 

If  lime  diffused  in  water  is  decomposed  by  a  current  of  sulphu- 
retted hydrogen,  a  solution  results,  which  on  evaporation  yields  a 
white  soil  mass,  of  a  sulphurous  odor  and  taste. 

It  has  been  used  as  a  depilatory  by  applying  a  paste  formed  with 
water  to  the  parts,  and  washing  it  off  after  about  a  quarter  of  an  hour. 

The  same  compound  in  an  impure  state,  prepared  by  dissolving 
flowers  of  sulphur  in  boiling  milk  of  lime,  and  diluting  the  solution, 
has  been  employed  for  the  cure  of  itch,  by  washing  the  body  with 
sach  a  solution,  or  by  adding  a  sufficient  quantity  to  a  bath. 

The  sulphur  springs  generally  contain  more  or  less  of  this  sulphuret, 
which,  besides  nydrosulphuric  acid,  forms  the  most  active  of  their 
constituents. 

2d  Group. — 0/the  Earths,  &c.    Preparattom  of  Magnesia. 

Ifagnesin  salplias,  MgO,SO,4-7HO,  from  native  carbonate.    Doss,  ,^j. 

"*        carbonas,  4(Mg0,C0sH0),  Mg0,2H0,  from  snlphate,  by  NaO^CO,. 
Magnesim  carhoncu  ponderosumj  4(MgO,C02HO),  Mg0,2H0  f  do.  do. 

**        bicarboneu  (aolation).    Fluid  magnesia. 
Magnesia,  MgO.    Bj  calcining  the  carbonate.    Dosb,  3J. 
Liqaor  magnesi»  oitratis,  Jj  of  the  salt  in  f^zij  botUe. 

Mmgnesia  eitraSf  MgO,  Ci,  3H0  f    By  fosing  citric  acid  anH  adding  MgO. 

Prepared  citrate  of  magnesia.    Effervescing  powder,  mixed  citrate,  bicarb,  potassa,  &o. 

Moxan^t  effervescent  magnesia^  contains  Mg0,S0^-|-7H0.~ 

Magnetim  acetas.    In  solution  with  orange  syrup. 

**        et  potasSf  borotartras.    Soluble  and  mild  salt. 

**        tfuphureium.    (Gelatinous  alterative.    Dosb,  5  to  30  grains. 

The  salts  of  magnesia,  like  those  of  lime,  have  for  their  base  the 
oxide  of  a  metal.  This  has  a  brilliant  gray  color;  and  a  sp.  gr.  of 
2.2.    It  is  rarely  met  with,  except  in  the  cabinet  of  the  chemist. 

Tests  for  the  Detection  of  Magnesta. — Magnesia  is  precipitated  by  the  fixed 
alkalies  and  their  carbonates.  The  precipitate  is  solnble  in  ammonia ;  so  is 
likewise  the  precipitate  occasioned  by  oxalate  of  ammonia;  phosphate  of 
aoda  in  conjunction  with  ammonia  caases  a  crystalline  white  precipitate  of 
SMgOyNH^OyPO^,  which  is  insoluble  in  ammonia  and  ammoniacal  salts,  but 
dissolves  easily  in  acids. 

MagnesicB  Sulphas,  U.  S. 

Epsom  saft  is  made  from  a  magnesian  limestone,  called  by  mineralo- 
gists, dolomite.  By  the  action  of  sulphuric  acid,  the  magnesia  is 
converted  into  the  soluble  sulphate,  which,  on  filtration  and  evapora- 
tion, yields  that  salt  in  crystals.  By  stirring,  as  it  passes  into  a  solid 
consistence,  it  is  obtained  in  acicular  crystals,  which  effloresce  by  ex- 
posure to  the  air,  becoming  white  and  pulverulent.  Its  sensible  prf^er- 
ties  are  familiar  to  most.  In  doses  of  from  3ss  to  3j,  Epsom  salts  is  a 
brisk  saline  cathartic;  in  small  doses,  a  diuretic.  It  is  much  combined 
with  senna,  senna  and  manna,  &c.,  in  well-known  and  very  disagreeable 
infusions. 

Tests. — Its  solntion  is  not  colored  nor  precipitated  by  ferrocyanuret  of 
potassiam,  and  gives  off  no  hydrochloric  acid  on  the  addition  of  sulphnric 
acid.     The  Pharmacopceia  also  directs  the  following  test  of  this  salt:  100 
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grains  dissolved  in  water  and  mixed  with  sufficient  boiling  solntion  of  car- 
bonate of  soda  completely  to  decompose  it,  yield  a  precipitate  of  carbonate 
of  magnesia,  weighing,  when  washed  and  dried,  34  grains. 

Magnesice  Oarbonas^  U.  S. 

The  carbonate,  called  also  magnesia  alba,  is  usually  made  from  sal* 
phate  by  adding  carbonate  of  soda,  and  boiling  the  mixed  solutions. 
Sulphate  of  soda  and  carbonate  of  magnesia  result  from  the  play  of 
affinities ;  the  former  is  soluble  and  is  washed  out,  while  the  latter  is 
collected,  pressed  into  oblong  squares,  called  bricks,  dried  at  a  mode* 
rate  heat^  and  wrapped  in  paper  for  sale.  It  is  very  light,  pulverulent, 
insoluble,  tasteless,  soft,  though  somewhat  granular.  It  is  a  compound 
of  about  1  part  of  hydrated  magnesia  and  4  of  hydrated  carbonate  of 
magnesia,  as  shown  in  the  syllabus. 

By  boiling  it  with  pore  water,  this  does  not  acquire  an  alkaline  reaction, 
nor  yield  a  precipitate  with  chloride  of  barium  or  nitrate  of  silver.  It  is 
wholly  dissolved  with  effervescence  by  dilated  salphoric  acid,  and  the  solation 
is  not  precipitated  by  oxalate  of  ammonia. 

Heavy  Carbonate  of  Magnesia, 

This  is  the  resnlt  of  a  similar  process  to  the  foregoing,  except  that  the 
solutions  are  much  more  concentrated,  or  are  boiled  together  until  effervescence 
ceases.  It  is  heavier  than  the  common  carbonate,  and  is  found  in  a  white 
rather  dense  powder,  preferred  from  its  small  bulk. 

Carbonate  of  magnesia  is  used  chiefly  as  an  antacid,  in  doses  of  3j  to  3j> 
thoagh  liable  to  the  objection  of  liberating  carbonic  acid  gas  in  the  stomach, 
producing  eructations  and  distension. 

Bicarbonate  of  Magnesia 

Is  a  salt  qaite  soluble  in  water,  but  which  is  not  permanent,  and  exists 
only  in  solution.  The  so-called  fluid  magnesias,  of  which  Murray's,  Dinne- 
ford's,  and  Husband's,  are  the  best  known,  are  solntions  of  this  salt  They 
are  conveniently  prepared  by  passing  a  stream  of  carbonic  acid  gas  into 
freshly  precipitated  hydrated  carbonate  of  magnesia,  or  preferably  by  forcing 
the  gas  into  a  strong  fountain  such  as  is  used  for  mineral  water,  containing 
the  freshly  precipitated  carbonate.  The  quantity  contained  in  these  solu- 
tions is  necessarily  small,  and  they  have  a  tendency  to  deposit  the  salt  as 
they  lose  the  free  carbonic  acid ;  their  usefulness  is  limited  to  the  case  of 
children,  and  to  the  treatment  of  acidity  of  stomach  in  adultn.  The  taste 
is  more  alkaline  and  disagreeable  than  that  of  the  insoluble  carbonate,  or  of 
magnesia  itself. 

According  to  Graham,  the  crystals  deposited  from  such  solutions  are 
compounds  of  mono-carbonate  of  magnesia  with  one,  two  or  four  equivalents 
of  water. 

Magnesia^  U.  S. 

usually  prepared  by  calcining  the  carbonate  at  a  high  heat,  until  it 
presents  a  peculiar  luminous  appearance,  called  brightening.  This 
preparation  is  very  various  in  its  physical  properties,  owing  to  the 
various  modifications  of  the  process  for  its  preparation ;  it  will  not  be 
necessary  in  this  work  to  describe  these.  The  reader  is  referred,  for 
an  account  of  some  interesting  experiments  made  in  my  laboratory 
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by  Thos.  H.  Barr,  of  Terre  Haute,  la.,  and  by  Thos.  Weaver,  of  Phila- 
delphia, in  the  American  Journal  of  Pharmacy^  vol.  xxvi.  p.  193,  and 
vol.  xxviii.  p.  214. 

Common  calcined  magnesia  is  a  very  light  white  powder,  almost 
insoluble  and  tasteless,  but  imparting  a  sensation  of  grittiness  to  the 
tongue,  which  renders  it  a  disagreeable  medicine  to  most  persons.  It 
should  be  entirely  soluble  in  diluted  muriatic  acid,  without  efferve- 
scence. The  presence  of  lime  would  be  shown  by  a  white  precipitate 
with  sulphuric  or  oxalic  acid,  by  which  acids  magnesia  is  not  precipi- 
tated. When  moistened  it  changes  turmeric  paper  brown,  but  water 
which  has  been  boiled  on  it  should  not  be  alkaline,  nor  give  a  precipi- 
tate with  chloride  of  barium  or  nitrate  of  silver. 

The  four  best  varieties  in  commerce  are  the  English  ponderous 
magnesia,  sold  in  bulk,  and  Henry's,  Husband's,  and  Ellis's,  sold  in 
bottles. 

The  ponderous  is  not  much  used  in  this  country ;  it  has  the  advan- 
tage of  smallness  of  bulk,  but  lacks  the  extreme  softness  of  the  bottled 
article.  Hennfs  leaves  nothing  to  desire;  it  is  very  heavy,  soft  and 
smooth,  and  is  highly  esteemed  among  the  more  wealthy  classes ;  its 
price,  which  is  enhanced  by  the  payment  of  duty,  almost  puts  it  out 
of  the  reach  of  the  middle  and  poorer  classes.  HushamTs  is  some- 
what cheaper  and  equally  good,  though,  as  would  be  inferred  from  the 
ascertainea  composition,  it  requires  a  little  larger  dose.  Ellis's  is  the 
roost  recent  make ;  it  maintains  the  same  price  in  bottles  as  the  last 
named,  and  approaches  it  in  quality.  This  is  also  obtainable  by  the 
pound  at  a  somewhat  reduced  price. 

The  following  is  Weaver's  process  for  a  dense  and  sofl  magnesia; 
it  is  practicable  on  a  small  or  large  scale. 

Take  of  Sulphate  of  magnesia         .        .    Jiv  and  3U* 
Bicarbonate  of  soda  •        .        .     |iij. 
Nitric  acid. 
Carbonate  of  soda. 
Water,  of  each  .        .        .    Sufficient. 

Dissolve  the  sulphate  of  magnesia  in  six  ounces  of  water,  add  a 
few  drops  of  nitric  acid,  and  boil  for  fifteen  or  twenty  minutes ;  then 
add  sufficient  carbonate  of  soda,  dissolved  in  a  little  water,  to  produce 
a  slight  precipitate,  and  continue  boiling  for  some  time,  filter,  and  set 
aside  to  cool.  Triturate  the  bicarbonate  of  soda  with  about  eight 
ounces  of  cold  water  and  add  it  to  the  cold  solution  of  sulphate  of 
magnesia ;  after  frequent  agitation  filter,  transfer  to  a  porcelain  capsule 
and  boil  quickly  till  reduced  to  a  small  bulk,  collect  the  precipitate, 
wash  thoroughly,  and  when  nearly  dry  transfer  to  a  crucible  free  from 
iron  and  calcine,  at  a  low  heat  just  approaching  toredness.  The  first 
part  of  this  process  is  designed  to  separate  traces  of  iron  as  sesqui- 
oxide,  which  it  accomplishes  most  effectually  and  economically,  and 
the  last,  to  decompose  the  sulphate  at  such  a  temperature  as  to  insure 
a  soft  and  heavy  product.  The  elevation  of  the  heat  above  redness 
seems  to  produce  the  grittiness  characteristic  of  common  qualities  of 
magnesia. 
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In  presenting  a  formula  for  this  very  popular  cathartic  beverage,  I 
shall  depart  from  the  usual  custom  of  following  the  Pharmacopoeia. 
It  is  to  be  regretted  that,  from  taking  the  officinal  directions,  some 
pharmaceutists  have  been  so  unsuccessful  as  to  give  up  the  preparation 
of  the  solution,  and  purchase  it  of  other  apothecaries  or  druggists,  so 
that  its  manufacture  is  thrown  very  much  into  a  few  hands.  One 
druggist  in  Philadelphia  has  frequently  sold  a  gross  of  bottles  of  the 
citrate  per  day,  on  an  average,  for  thirty  days  in  succession.  The 
recipe  below  is  that  I  have  used  for  some  years ;  it  is  original  with 
myself,  and  I  believe  seldom  fails  to  furnish  a  satisfactory  article. 

To  make  one  dos.  To  nake  one  bottle. 

Take  of  Citric  acid    .        .        .  3ix  (offic.)  5vj« 

Magnesia       .        .        .  3ij + 5 v,  or  sufficient    3j+gr.  xlv. 

Syrup  of  citric  acid      .  12  fluidounces  f  3j. 

Water  ....  1  gallon,  or  sufficient  fixss. 

The  following  abridgment  of  Barr's  table  of  the  composition  of  these  three 
kinds  will  show  the  relative  purity  of  the  specimens  examined : — 

Hbnbt's.         Husband's.  Ellis's. 

8p.  gr.  8.404.    Sp.  gr.  3.326.     8p.  gr.  3.3S6. 

Magnesia 94.40  S4.306  94.04 

Water .50  11.400  .SO 

Sulphate  of  magnesia  and  soda,  iron,  &o.    5.81  3.608  4.41 

The  dose  of  magnesia  as  a  cathartic  is  about  5ji  or,  of  the  common 
kind,  near  a  tablespoonful,  of  the  heavy  kinds,  about  a  teaspoonful; 
as  an  antacid,  smaller  doses  are  used. 

Liquor  Magnesias  Citratis^  U.  S. 

Make  an  acid  solution  of  citrate  of  magnesia  with  the  citric  acid, 
magnesia,  and  3  pints  of  the  water  (f  Jiv  in  making  a  single  bottle)  ; 
to  this  add  the  lemon  syrup,  and  divide  the  whole  among  12  fSxij 
bottles  (or  put  into  one  bottle  if  the  smaller  quantity),  fill  these  with 
the  remainder  of  the  water,  adjust  the  corks,  and  add  to  each  bottle 
about  3ij  of  crystallized  bicarbonate  of  potassa. 

The  quantity  of  magnesia  here  indicated  is  adjusted  to  an  article 
of  average  purity;  sometimes  this  weight  is  found  too  much  and 
must  be  diminished  to  95  or  100  grains ;  if,  on  the  other  hand,  the 
magnesia  is  rather  poorly  calcined,  and  contains  some  carbonate,  it 
may  be  best  to  increase  the  proportion  from  105  to  110,  or  even  120 
grains  to  the  bottle,  though  this  must  be  done  with  great  caution,  as 
the  slightest  excess  may  occasion  the  precipitation  of  a  large  amount 
of  the  hydrated  citrate.  If  the  preparation  is  not  decidedly  acid,  it 
will  be  disagreeable  to  take,  and  will  possess  no  advantage  over  the 
common  saline  cathartics,  but  if  too  strongly  acid,  it  will  be  almost 
equally  objectionable.  The  bicarbonate  of  potassa  has  the  great 
advantage  of  neutralizing  a  portion  of  the  acid,  while  it  forms  a  very 
soluble  and  agreeable  salt.  If  carbonate  of  magnesia  were  used,  in 
the  proportion  of  the  Pharmacojjoeia  formula,  the  tendency  to  deposit 
would  be  increased,  which  is  the  greatest  practical  difficulty  with  this 
solution. 
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Tbe  size  of  the  bottle  is  another  point  to  be  observed ;  it  must  not 
fall  short  of  fjzij.  The  so-called  pint-inks  are  very  suitable ;  porter 
bottles  will  do  to  substitute  for  them.  Bottles  are  made  for  the  pur- 
pose both  with  and  without  the  label  blown  in  the  glass,  which  are 
very  convenient. 

Although  the  above  recipe  is  perfectly  satisfactory  for  one  or  two 
dozen  bottles  when  they  are  to  be  sold  in  a  few  weeks,  it  does  not 
answer  the  purpose  of  the  wholesale  manufacturer,  or  the  pharma- 
ceutist who  prepares  it  for  use  on  shipboard.  We  are  indebted  to  F. 
Stearns,  of  Detroit,  for  the  following  practical  recipe  adapted  to  these 
purposes. 

Precipitate  sulphate  of  magnesia  by  adding  to  it  a  hot  solution  of 
carbonate  of  soda  (12  lbs.  of  the  carbonate  suffices  for  10^*  lbs.  of  the 
sulphate),  wash  the  precipitated  carbonate  of  magnesia  upon  a  linen 
filter,  drain,  and  having  ascertained  the  amount  of  water  contained  in 
a  sample  of  known  weight  by  drying  and  calcining  it,  introduce  the 
moist  hydrate  into  a  suitable  apparatus;  and  to  everv  1.280  grains  of 
anhydrous  magnesia  the  moist  hydrate  contains,  add  one  gallon  of 
clean  soft  water  Tallowing  of  course  for  the  water  already  mechanically 
combined  with  the  hydrate),  then  subject  the  whole  to  the  action  of 
carbonic  acid  gas  under  a  pressure  of  ten  atmospheres  for  24  hours 
or  until  the  magnesia  is  dissolved. 

Having  drawn  it  ofiT,  filter  and  prepare  the  solution  of  the  citrate 
as  follows :  introduce  into  f Ixij  strong  bottles,  ten  and  a  half  fluid- 
ounces  of  the  solution,  and  one  and  a  half  ounce  of  lemon  syrup,  not 
acidulated,  and  having  the  corks  ready  and  softened,  introduce  into 
each  866  grains  of  citric  acid  in  crystals,  cork  and  wire  immediately 
— a  bottling  machine  greatly  facilitates  this  operation. 

Each  bottle  of  the  solution  as  made  by  either  of  these  recipes  holds 
about  Si  of  the  salt,  and  is  a  full  cathartic  dose ;  divided  portions  may 
be  taken  for  its  refrigerant  and  aperient  effects,  the  cork  being  always 
carefully  secured,  and  the  bottle  inverted  in  the  intervals  of  taking 
the  doses. 

•  Soluble  Citrate  of  Magnesia. 

Citrate  of  magnesia  is  insolable  in  water  as  precipitated  from  a  solution, 
hot  is  more  solable  if  made  bj  the  direct  anion  of  its  constitaeDts  in  a  dry 
condition.  The  proportion  employed  mast  be  varied  according  to  the  purity 
of  the  magnesia  and  the  condition  of  the  acid.  Citric  acid  is  what  is  called 
a  tribasic  acid,  having  three  equivalents  of  water  of  combination  (see  page 
298) ;  as  found  in  commerce,  it  is  liable  to  contain,  in  addition,  either  one 
or  two  equivalents  of  water  of  crystallization,  so  that  its  saturating  power  is 

not  uniform.  The  basic  citrate  (3MgO,  Ci)  is  the  neutral  and  soluble  salt 
aimed  at,  and  the  proportion  contained  in  the  following  recipe  will  furnish 
it  in  a  tolerably  eligible  form  with  the  use  of  the  commercial  acid  and  mag- 
nesia. 

Take  of  Citric  acid  (crystallized)  .  .100  grains. 
Calcined  magnesia  ...  35  grains. 
Water 15  drops. 

Dissolve  the  acid  in  the  water,  and  its  water  of  crystallization  by  the  aid 
of  heat,  then  stir  in  the  magnesia ;  a  pasty  mass  will  result,  which  soon 


474  BE   EABTHS   AND   THEIB   PBEPARATIOXS. 

bardena,  Md  may  be  povdered  for  nse.  The  cbjef  practical  dilEcnlt j  in  ihE 
process  resnlu  frocu  the  great  comparalire  bulk  of  tbe  magnesia,  \oi  Utt 
rerj  small  qaantity  of  tbe  fused  mass  nitb  which  it  is  to  be  incorporalcd. 
A  porUoD  of  thn  magnesia  is  almost  Dnavoidabl;  left  nncombiaed,  and  tbe 
salt  is,  cop<  'ntl;,  not  neatral.  This  nncombiaed  mag-neBJa  eboold  tM 
dusted  <  lass  before  powdering  it.     Care  mast  be  taken  losTwdi 

high  ten  <  which  renders  the  salt  less  soluble. 

31.  E.  c.  et  EQggests  the  foJlowiog  formala  and  manipulation. 

Take  of  Citric  acid 35i  parts. 

Carbonate  of  magnesia .        .  3 1|  parts. 

Boiling  water  ....  lOg  parts. 
Powder  the  citric  acid  and  dissolve  it  in  the  boiling  water.  When  tbi 
solution  is  cold  and  before  it  crystallizes  pour  it  into  a  wide  earthen  tohI, 
and  by  means  of  a  siere  distnbu  >«  v  .rbonate  of  magnesia  erentyud 
rapidly  over  its  sorface  wilhoat  Kun  the  reaction  takes  place  Elotri;, 
when  it  ceases  beat  tbe  roi&ture  ropi  o  long  as  it  retains  its  pasty  con- 
Histeoea. 

According  to  this  authority  the  eli  of  temperature  occnrring  dnriog 

this  process  is  dno  to  a  change  in  the  lui^.  ular  condition  by  which  tbe  sah 
becomes  insoluble  ;  for  this  reason  lie  rei  m mends  that  the  dish  shontd  b« 
placed  in  a  vessel  of  cold  water,  and  that  he  salt  should  be  dried  at  a  ttm- 
peralure  not  exceeding  10^  Fahr. 

The  citrate  thua  preparf  e        ible  when  at  first  made,  tbongli 

not  rapidly  so ;  it  also  '  illy  soluble  bj  keeping,  and  is 

liable  to  run  into  mas:  rd  and  ua manageable.     Some 

mix  powdered  citric  aciu  i     n  j  and,  perhaps,  a  little  carbonate, 

and  sell  it  as  solid  citrate ;  ouk  i     olves  very  slowly,  and  seems  a 

very  poor  substitute  for  the  e&erveBi     g  solution. 

The  prepared  citrate  of  magnesia,  of  unarles  Ellis  &  Co.,  is  made  from 
the  salt  as  prepared  by  fusion,  so  combined  as  to  furnish  an  effervescing 
draught,  which  though  not  clear  contains  the  undissolved  portion  so 
nicely  suspended  as  to  be  taken  without  inconvenience.  The  recipe 
is  as  follows: — 

Take  of  Powdered  citrate  of  magnesia        .        .         .     3iv. 

Powdered  sugar 5viij. 

Powdered  citric  acid siiss. 

Powdered  bicarbonate  of  soda      .         .         ,     giij. 

Oil  of  lemons its. 

Combine  tbe  acid  and  sugar  and  rub  into  a  fine  powder;  dry  all  tb^ 
water  of  crystallization  from  the  acid  over  a  water  bath.  Add  the^ 
citrate  of  magnesia  and  oil  of  lemons,  and  mix  intimately;  then  add 
the  bicarbonate  of  soda  and  triturate  the  whole  into  a  fine  powder, 
which  must  be  preserved  in  bottle  properly  excluded  from  the  air. 
The  dose  for  an  adult  is  from  one  to  three  lablespoonfuU  mixed  in  a 
tumbler  of  water  and  drank  in  a  state  of  effervescence. 

Moxon's  Effervescent  Magn^ia. 
The  following  recipe  for  a  good  efferrescing  aperient  is  from  Gray's  Sup- 
pleinetit ;  though  less  agreeable  than  tbe  above,  it  answers  a  good  parpose, 
and  is  popular  with  some  : — 
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Take  of  Carbonate  of  magnesia 
Salphate  of  magnesia 
Tartrate  of  potassa  and  soda 
Bicarbonate  of  soda 
Tartaric  acid  . 


3j. 

3ij. 

3ij. 
3ij. 


To  be  perfectly  freed  from  water  of  crystallization,  and  mixed  and  kept  in 
a  well-corked  bottle. 

DosB,  from  a  teaspoonfal  to  a  tablespoonfal  dissolved  in  water  and  drank 
immediately. 

Acetate  of  Magnesia. — This  is  very  deliqnescent  and  difficalt  to  crystallize ; 
in  the  dry  state  it  is  generally  known  as  a  gammy  mass.  It  has  been  pro- 
posed as  a  snbstitnte  for  citrate  of  magnesia.  Renault  recommends  to  dis- 
Bolye  120  parts  of  carbonate  of  magnesia  in  acetic  acid  and  evaporate  to  300 
parts,  which  solation,  when  wanted  for  nse,  is  to  be  mixed  with  3  times  its 
weight  of  orange  or  some  other  agreeable  syrup.  It  is  more  agreeable  if, 
like  citrate  of  magnesia,  it  contains  a  quantity  of  free  carbonic  acid. 

Garrot  recommended  a  syrup  of  acetate  of  magnesia,  prepared  by  dissolving 
10  parts  calcined  magnesia  in  50  parts  acetic  acid,  and  adding  150  parts  of 
acme  agreeable  frnit  symp.  Of  similar  composition  is  the  elixir  of  acetate  of 
magnesia,  prepared  by  dissolving  10  parts  calc.  magnesia  in  40  parts  acetic 
acid,  and  adding  40  parts  alcohol  and  TO  of  an  aromatic  symp. 

Magnesii  Sulphuretum, — If  a  boiling  solntion  of  sulphate  of  magnesia  is 
mixed  with  a  concentrated  solution  of  sulphuret  of  potassium,  a  white  gela- 
tinous mass  of  sulphuret  of  ma)i^nesium  is  precipitated,  which,  on  account  of  its 
weaker  taste  and  smell,  and  milder  action,  has  been  recommended  for  internal 
use  in  cases  of  itch,  instead  of  the  other  sulphurets,  in  doses  of  5  to  10  grains 
for  children.     It  likewise  operates  slightly  as  a  laxative. 

Magnesia  et  Potassa  Borotartras. — 100  parts  of  boro-tartrate  of  potassa, 
84  parts  carbonate  of  magnesia,  and  600  parts  of  water  are  to  be  gradually 
mixed  and  evaporated.  Dissolved  with  citric  acid  it  has  been  recommended 
as  a  purgative,  for  which  purpose  Qarrot  has  proposed  the  following  formula : 
Take  of  borotartrate  of  magnesia  and  potassa  3Ji  citric  acid  58s,  lemon  syrup 
3ij,  water  3x. 

3d  Group. — Preparations  of  Baryta. 

Baryts  carbonas,  BaOyCO,.    Native  witherite.     Soluble  in  strong  acids. 
Barii  ohloridnm,  BaCl,2H0.     Poisonous  ;  used  only  in  solution. 
Liquor  barii  oliloridi,  ^j  to  §iij  water.     Dobb,  five  drops. 
Barii  iodidnm.    Poisonous.    Dosb,  ^  to  1  grain. 

Test  for  Baryta. — The  best  and  most  reliable  test  for  baryta  is  the  preci- 
pitate which  its  solutions  throw  down  with  free  sulphuric  acid  and  all  soluble 
sulphates,  even  with  sulphate  of  lime.     Sulphate  of  baryta  is  insoluble. 

BarytcB  Carbonas,  U.S. 

Oarbonaie  of  baryta,  which,  like  the  other  earths,  has  a  metallic  base, 
is  a  rather  rare  mineral,  being  chiefly  imported  from  Sweden,  Scotland, 
and  the  North  of  England.  It  is  usually  in  masses  of  a  light  grayish 
color  and  fibrous  texture.  It  is  soluble  in  the  strong  acids  with  efifer- 
vescence,  forming  salts,  which,  if  soluble,  furnish  in  solution  the  best 
tests  for  sulphuric  acid,  throwing  down  a  white  precipitate  insoluble 
in  boiling  nitric  acid. 


476     OK  THK  EABTHS  AKD  THEIB  FBEPABATIOKS. 

Barii  Chhndum,  U.  S.     {Muriate  qf  Baryta,) 

When  muriatic  acid  is  added  to  carbonate  of  baryta,  by  simple  elec- 
tive affinity,  the  muriatic  acid  displaces  the  carbonic  with  effervescence, 
and  with  the  baryta  forms  chloride  of  bariam  and  water.  By  evapo- 
ration, the  chloride  may  be  obtained  in  flat,  four-sided  crystals. 

It  is  a  white,  freely  soluble,  permaneot  salt,  with  a  bitter  acrid  taste,  and 
imparts  a  yellow  color  to  flame.  If  the  crystals  deliquesce  the  presence  of 
another  earthy  chloride  may  be  inferred.  It  is  poisonous,  as  are  all  the  other 
baryta  salts ;  it  is  chiefly  used  in  medicine  in  the  form  of 

Lujyuor  Barii  Chhridi^  U.  S. 

Take  of  Chloride  of  barium Sj. 

Distilled  water fliij. 

Dissolve  the  chloride  in  the  water,  and  filter  if  necessary. 

This  solution  is  almost  too  strong  for  convenient  use ;  it  is  stated  to 
be  deobstruent  and  anthelmintic.  The  dose  is  about  five  drops,  but  it 
is  very  rarely  prescribed.  It  is,  however,  much  employed  as  a  test  for 
sulphuric  acid  or  soluble  sulphate,  forming  the  very  insoluble  sulphate 
of  baryta. 

BarU  lodidum 

Is  obtained  by  dissolving  carbonate  of  baryta  in  hydriodic  acid,  or 
by  adding'to  an  alcoholic  solution  of  iodide  finelv-powdered  sulphuret 
of  barium,  and  evaporating  the  filtrate  by  a  moderate  heat. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed 
by  the  carbonic  acid  of  the  atmosphere.  It  is  very  poisonous,  and  has 
been  recommended  as  a  discutient  and  alterative  in  scrofulous  diseases, 
internally,  in  the  dose  of  one-eighth  to  a  grain  twice  daily,  and  exter- 
nally in  ointments  containing  20  to  SO  grains  to  the  ouqcCk 

4th  Group. — Preparations  containing  Alumina. 

Alomen  (Potassa-alum),  K0,S0.4- Al^O^SO.+'^HO.  Manufactured  from  alum  earths. 
Alamen  (Ammonia-alum),  Nu^O^SOj+AlsO^SSO-l-S^HO.    From  Bnlpbate  of  ammo- 
nia, &o. 
Alamen  exsiccatum.    Deprived  of  its  water  of  crjrstalllzation  bj  heat. 
Alumina,  Al^O^SHO.    Precipitated  hy  KO  from  alum. 

AlominaB  sulphas,  AL03,3SO«-f-lBHO,  bj  disBolving  alumina  and  SO,  and  crTStalliiing. 
Aluminn  aoetas,  AlgO^Ao+HO  f 

Aluminum  is  the  name  of  the  metallic  radical  of  the  earth  alumina, 
a  white,  faintly  bluish  metal,  which  has  recently  attracted  much  atten- 
tion from  the  discovery  of  an  economical  process  for  its  extraction. 
Its  extraordinary  lightness,  beauty  of  color,  and  indifference  to  oxidiz- 
ing influences,  fitting  it  to  displace  silver,  and  even  platinum,  for  many 
purposes  in  the  arts. 

Tests  for  Alumina. — Alumina  is  recognized  by  being  precipitated  white  by 
alkalies,  rcdissolved  by  an  excess  of  the  same,  and  re-precipitated  by  chloride 
of  ammonium.  Compounds  of  alumina,  ignited  upon  charcoal  before  the 
blow|)ipo,  and  then  moistened  with  a  little  protonitrate  of  cobalt  and  ignited 
again,  yields  an  unfused  mass  of  a  deep  sky  blue  color. 
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I 

Alumen^  IT.  S.    {Alum.) 

This  complex  salt  is  found  in  commerce  in  large  crystalline  masses, 
very  cheap  and  abundant,  being  largely  produced  for  use  in  the  arts. 
Formerly  it  was  produced  from  a  peculiar  ore  or  schist  occurring 
largely  in  many  parts  of  the  world,  and  had  the  composition  given  in 
the  syllabus  as  that  of  potash  alum.  The  alum  now  most  common,  as 
far  as  my  observation  extends,  is  a  double  sulphate  of  alumina  and 
ammonia;  this  is  made  by  the  use  of  sulphate  of  ammonia,  as  prepared 
from  the  residuary  liquor  of  the  gas-works,  instead  of  a  salt  of  potassa, 
as  in  the  old  processes,  and  its  composition  varies  accordingly.    The 

J)roperties  of  the  two  are  so  similar  that  they  are  seldom  distinguished 
rom  each  other. 

Alum  is  slightly  efflorescent  in  dry  air  from  the  loss  of  a  portion  of 
its  large  amount,  nearly  one-half  its  weight,  of  water  of  crystallization ; 
it  is  very  soluble;  it  is  incompatible  with  alkalies  and  their  car- 
bonates.   It  is,  also,  incompatible  with  vegetable  astringents. 

Alumen  Eocsiccatum,  XJ.  S.    {Dried  Alum.) 

Take  of  alum,  in  coarse  powder,  a  convenient  quantity.  Melt  it  in 
a  shallow  iron  or  earthen  vessel,  and  maintain  it  at  a  moderate  heat 
until  ebullition  ceases  and  it  becomes  dry,  then  rub  it  into  powder. 

Dried  or  burnt  alum  differs  from  the  crystallized  salt  in  containing 
no  water ;  474.6  grains  of  the  crystals  should  yield  258  grains  of  the 
anhydrous  salt,  'which  is  consequently  nearly  double  its  strength. 
Care  should  be  taken  not  to  push  the  heat  so  far  as  to  drive  off  a  por- 
tion of  the  sulphuric  acid.  Dried  alum  is  less  soluble  in  water  than 
alum,  but  no  portion  of  it  should  be  wholly  insoluble. 

Alum  is  an  astringent,  and  in  the  dried  condition  a  mild  escharotic. 
In  large  doses  it  is  a  cathartic.  It  is  much  used  as  a  gargle  for  sore 
throat,  as  an  injection  for  leucorrhoea,  &c.  Internally,  it  is  used  in 
hemorrhages,  in  hooping-cough,  &c.  Burnt  alum  is  used  exclusively 
as  an  external  application. 

Iron  alum^  iron  and  ammonia  alum,  chrome  alum^  and  manganese 
alum  are  compounds  in  which  the  alumina  is  substituted  by  other 
bases  compost  of  SOT  to  2  equivalents  of  the  metal,  and  combined 
with  either  potassa  or  ammonia. 

Alumina. 

Dissolye  alum  in  six  times  its  weight  of  boiling  water,  add  solation  of  car- 
bonate of  soda  in  slight  excess,  agitate  for  a  few  minutes,  filter  and  wash  the 
precipitate  with  distilled  water,  the  prodact  is  hydrate  of  alumina.  It  may 
be  farther  purified  by  dissolving  in  diluted  muriatic  acid,  precipitating  with 
ammonia,  and  again  washing  with  water ;  dried  on  bihulous  paper,  it  retains 
its  combined  water,  but  by  a  high  heat  it  becomes  anhydrous. 

Pure  ammonia  alum,  by  ealciDing  to  a  white  heat,  becomes  converted  into 
aohydrous  alumina.  The  hydrated  precipitate  is  freely  soluble  in  dilated 
acids  and  in  caastic  potassa  solation. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the  lake  pigments. 
In  medicine  it  is  used  as  an  antacid  and  astringent,  with  which  it  combines 
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the  properties  of  an  absorbent ;  it  has  been  used  in  purulent  and  catarrhal 
affections  of  the  eye.  The  dose  is  five  to  twenty  grains  three  or  four  times 
daily. 

Sulphate  of  Alumina, 

Saturate  dilnted  snlphuric  acid  with  hydrated  alumina,  evaporate  and  crys- 
tallize. It  is  in  thin  flexible  plates  of  a  pearly  lustre,  sweet  and  astringent 
taste.     Soluble  in  twice  its  weight  of  cold  water,  but  not  in  alcohol. 

Its  chief  use  is  as  an  antiseptic,  in  foul  ulcers,  &c.  A  solution  of  one 
pound  in  two  pints  of  water  is  used  to  preserve  dead  bodies ;  as  a  lotion  it 
may  be  used  in  a  somewhat  less  concentrated  form. 

Under  the  name  of  henzinated  solution  of  alumina,  Mentel  proposed  the 
following  preparation  as  a  styptic  and,  largely  diluted  with  water,  as  an  in- 
jection in  leucorrhcea  and  various  ulcerated  affections  :  eight  ounces  of  sul- 
phate of  alumina  are  dissolved  in  sixteen  ounces  of  water,  and  saturated  with 
hydrated  alumina ;  six  drachms  of  selected  benzoin  balsam  is  digested  with 
it  for  six  hours,  then  cooled  and  filtered.  It  has  a  very  agreeable  odor,  and 
a  balsamic  astringent  taste. 

Aluminoe  Aceias. 

A  solution  of  this  salt  is  obtained  by  satarating  acetic  acid  with 
hydrated  alumina,  and  cannot  be  evaporated  vtrithout  the  loss  of 
acetic  acid.  It  has  a  faint  smell  of  acetic  acid  and  a  sweetish  taste, 
and  possesses  antiseptic  properties. 

It  has  been  used  medicinally  on  account  of  its  astringent  properties, 
in  diarrhoea  and  gleet  in  doses  of  a  half  to  one  drachm  within  twenty- 
four  hours,  and  as  an  injection  in  various  affections  requiring  astrin- 
gent applications. 


CHAPTER    IV. 

ON  TUB  NON-METALLIC  ELEMENTS  AND  TffELR  MEDICINAL 

PREPARATIONS. 

Of  the  non-metallic  elements,  chlorine  has  been  referred  to  under 
the  head  of  medicated  waters.  Carbon  has  been  considered  as  a  deriva- 
tive of  lignin,  and  of  the  remainder  it  will  only  be  necessary  to  con- 
sider in  this  chapter  iodine,  bromine,  and  sulphur,  reserving  the  new 
and  interesting  compounds  of  phosphorus  for  a  distinct  chapter.  The 
distinction  as  here  made  between  the  closely  allied  groups  and  non- 
metallic  elements,  and  of  metals,  is  one  of  convenience  merely.  Arse- 
nic, which  is  one  of  the  so-called  intermediate  elements,  will  be  more 
conveniently  considered  among  the  metals. 
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1st  Gboup. — Preparations  of  Iodine} 

lodininm,  I.     Solid  orjstalline  soales,  sp.  gr.  4.95. 
Potassii  iodidum,  KI.    In  onbioal  orjstalB.    Do«b,  gr.  ij  to  gr.  ▼. 
Si>dii  iodidum,  NaL     Cubical  crystals.     Dosb,  gr.  ij  to  ▼. 
Ammonii  iodidum^  NH^-f*  '    Verj  deliquescent.     Dosb,  gr.  ▼  to  x. 
Tlnctnra  iodinii.     5^8  to  Qj  alcohol,  ezternallj  used. 

"        iodinii  composita,  I,  gr.  xv,  KI,  5^8  to  f^j*    irt  xr  to  xxx. 
Liqnor  iodinii  oompositos,  I,  gr.  xxijss,  KI,  gr.  xTt  to  15].    Ti\,  x  to 

Todinium,  U.  S.    {Iodine,) 

This  non-metallic  element  is  procured  for  use  in  medicine  from  the 
fused  and  vitrified  ashes  of  sea-weed  called  kelp,  which  is  prepared  in 
the  Western  Islands,  North  of  Scotland,  and  Ireland.  The  kelp  being 
broken  and  lixiviated,  yields  about  half  its  weight  of  soluble  soda, 
potassa,  and  magnesia  salts.  The  common  salt,  and  carbonate  and 
sulphate  of  soda,  are  crystallized  out  on  evaporation.  The  mother 
liquor  contains  iodides  of  sodium,  potassium,  and  magnesium,  to  which 
sulphuric  acid  is  added,  liberating  carbonic  acid,  sulphuretted  hydro- 

Sen,  and  sulphurous  acid,  by  effervescence,  and  sulphur,  which  is 
eposited.  The  acid  lye  is  next  distilled  from  peroxide  of  manganese, 
which  liberates  the  iodine,  and  it  is  condensed  in  cooled  glass  re- 
ceivers. (See  Essay  on  the  Manufacture  of  Iodine,  Proceedings  Amer, 
Pharm.  Ass.,  1857,  page  110.) 

Iodine  is  in  bluish  black  crystalline  scales,  with  a  metallic  lustre, 
sp.  gr.  4.948,  fusing  at  225®,  boiling  at  847°,  and  evaporating  at  ordi- 
nary temperature,  especially  when  damp.  Its  vapor  is  of  a  splendid 
violet  color.  Odor  like  chlorine,  melts  when  heated,  then  sublimes  in 
very  heavy  violet  vapors,  soluble  in  ether  and  alcohol,  but  very  spar- 
ingly in  water,  although  by  the  addition  of  iodide  of  potassium  or 
chloride  of  sodium,  it  is  rendered  very  soluble.  Free  iodine  precipi- 
tates starch  in  the  cold,  of  a  dark  blue  color,  which  reaction  is  its 
most  familiar  and  delicate  test.  It  dissolves  in  alkaline  solutions, 
forming  iodides  and  iodates.  With  the  metals  and  most  of  the  noQ- 
metallic  elements,  it  combines  with  avidity,  and  several  of  its  combi- 
nations are  officinal ;  of  these,  the  iodides  of  mercury,  of  lead,  zinc, 
cadmium,  iron,  arsenic,  and  sulphur,  are  considered  under  the  head  of 
their  metallic  elements,  while  several  preparations  which  seem  to  owe 
their  value  exclusively  to  iodine,  are  introduced  here.  Locally  applied, 
iodine  is  an  irritant  and  vesicant,  staining  the  skin  brown  or  orange 
color,  causing  itching,  redness,  and  desquamation.  Applied  by  in- 
unction, it  is  absorbed,  producing  its  characteristic  stimulating  effect ; 
inhaled  as  vapor,  it  exercises  its  alterative  effect  on  the  mucous  mem- 
brane of  the  respiratory  passages.  Its  influence  is  chiefly  exerted  on 
the  glandular  and  absorbent  systems.  It  is  used  both  internally  and 
topically  for  an  immense  number  of  diseases  requiring  alterative  treat- 
ment. The  salts  of  iodine  are  much  used  for  their  several  alterative 
effects ;  when  given  internally,  it  is  always  in  solution  or  combination. 

*  Most  of  the  iodine  salts  are  described  under  the  several  heads  of  their  metalUo 
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Potaasii  lodidum^  IT.  S.    {Iodide  of  Potassium) 

This  salt  was  formerlj  directed  to  be  made  by  combining  iodine 
with  iron,  and  decomposing  the  iodide  of  iron  with  carbonate  of  po- 
tassa,  precipitating  the  carbonate  of  iron,  filtering  and  crystallizing; 
this  process,  which  is,  in  some  respects,  the  most  convenient  to  the 
pharmaceutist,  has  been  superseded  in  the  Pharmacopceia  by  the  plan 
of  adding  iodine  directly  to  a  solution  of  potash,  thus  forming  the 
mixed  iodide  of  potassium,  and  iodate  of  potash  (6KO+I086KI+ 
KOjIO,).  This  being  heated  to  redness  in  contact  with  charcoal,  the 
iodic  acid,  10^  parts  with  its  oxygen,  and  the  iodate  is  reduced  to 
iodide  of  potassium. 

This  salt  is  in  white,  shining,  semi-opaque  cubes,  with  a  charac- 
teristic marine  odor,  an  acrid  saline  taste,  resembling  common  salt 
Soluble  in  two-thirds  its  weight  of  cold  water,  and  freely  in  alcohol. 
Nitric  acid  decomposes  its  solution,  yielding  iodine ;  and  if  starch  be 
subsequently  added,  it  yields  the  characteristic  blue  iodide  of  amylum. 

Tartaric  and  other  acids  do  not  liberate  iodine  immediately,  but  the 
peculiar  acid  compound,  hydriodic  acid  (HI)  before  described ;  hence 
the  old  name  of  tne  salt  hydriodate  of  potassa. 

Iodide  of  potassium  is  liable  to  adulteration  with  bicarbonate  or 
carbonate  of  potassa ;  the  latter  renders  it  very  damp,  and  they  both 
occasion  efiervescence  with  acids,  and  throw  down  a  precipitate  with 
sulphate  of  iron.  Chloride  of  platinum  should  color  its  solution  red- 
dish-brown, without  causing  a  precipitate.  The  presence  of  a  chloride 
may  be  determined  with  nitrate  of  silver,  which  throws  down  nothing 
from  the  pure  salt  but  iodide  of  silver,  which  is  almost  insoluble  in 
ammonia,  while  chloride  of  silver  is  readily  soluble  io  it.  The  iodide 
of  silver,  precipitated  from  10  grains  of  iodide  of  potassium,  weighs, 
when  washed  and  dried,  14.1  grains.  When  acetate  or  nitrate  of  lead 
is  added  to  iodide  of  potassium,  it  throws  down  a  yellow  iodide  of 
lead,  soluble  in  boiling  water.  Bromide  may  be  detected  .by  adding 
nitric  acid,  and  observing  the  vapors  that  arise ;  those  of  bromine  are 
red ;  those  of  iodine  purple.  Sometimes  iodate  of  potassa  is  present, 
which  may  be  detected  by  tartaric  acid  liberating  iodine,  perceptible 
by  the  starch  test. 

This  salt  contains  no  water  of  crystallization.  Every  four  grains 
contain  about  three  grains  of  iodine.  The  aqueous  solution  is  capa- 
ble of  taking  up  a  large  quantity  of  iodine,  forming  a  liquid  of  a  deep 
brown  color. 

Iodide  of  potassium  is  considered  to  possess  the  same  medicinal 
virtues  as  iodine,  though  preferred  by  some  physicians  to  obtain  the 
constitutional  effects  of  the  alterative.  It  is  used  very  extensively, 
both  alone  and  combined  with  iodine,  and  with  other  alterative  reme- 
dies ;  it  is  incompatible  with  the  preparations  of  mercury  generally, 
greatly  increasing  their  activity.    Doss,  gr.  ij  to  gr.  v. 

Iodide  of  Sodium. 

Sodii  lodidum. — The  best  process  for  preparing  this  salt  is  from  a 
freshly-prepared  solution  of  iodide  oT  iron  or  zinc,  by  precipitating  it 
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with  pure  carbonate  of  soda,  evaporating,  and  allowing  it  to  crystallize 
at  a  temperature  exceeding  120°  F.  BeloW  this  temperature,  it  crys- 
tallizes with  four  equivalents  of  water  in  deliquescent,  flat,  hexagonal 
prisms ;  crystallized  as  above,  it  forms  cubes  which  contain  no  water, 
and  are  very  soluble  in  water,  and  also  in  alcohol. 

It  has  been  used  as  a  substitute  for  iodide  of  potassium,  but  is 
objectionable  on  account  of  its  proneness  to  deliquescence ;  its  greatest 
advantage  over  the  potassium  salt  consists  in  its  having  85  per  cent., 
while  the  other  has  only  76  per  cent,  of  iodine  in  combination. 

Ammonii  lodidum,    {Iodide  of  Ammonium^ 

Hydriodic  acid  is  supersaturated  with  ammonia  and  evaporated  with 
the  precaution  of  keeping  the  ammonia  slightly  in  excess. 

It  crystallizes  in  cubes,  and  is  very  deliquescent.  It  has  been  used 
as  a  substitute  for  iodide  of  potassium,  being  more  irritating  than  this 
salt  on  account  of  the  looseness  with  which  the  iodine  is  confined. 

Internally  it  has  been  used  in  doses  as  high  as  10  grains;  externally 
held  in  combination  in  ointments  of  from  3j  to  5j  to  an  ounce  of  lard. 

Tinciura  lodinii]  U.  S.    {Simple  Tincture  of  Iodine.) 

To  make  Oj.         To  make  fjj. 

Take  of  Iodine Sj-  Sss. 

Alcohol Oj.  fSj, 

Dissolve  the  iodine  in  the  alcohol.  This  is  best  done  by  triturating 
it  with  successive  portions  of  alcohol  in  a  glass  or  porcelain  mortar. 
This  tincture  contains  one  grain  in  16  minims,  or  about  35  drops;  it 
is  not  adapted  to  internal  use,  as,  on  the  addition  of  water,  the  iodine 
is  precipitated,  and  exercises  its  peculiar  irritating  topical  effect  on 
the  coats  of  the  stomach.  It  is  applied  to  the  skin  as  a  powerful 
irritant  in  cutaneous  and  subcutaneous  inflammation.  In  treating 
erysipelas,  and  when  the  surface  to  be  treated  is  circumscribed,  it  is 
applied  with  a  camel-hair  brush. 

Tinciura  lodinii  Composita^  U.  S.   {Compound  Tincture  of  Iodine) 

To  make  Oj.  To  make  f^J. 

Take  of  Iodine        ....     3ss.  gr.  xv. 

Iodide  of  potassium  .        .    |j.  5ss. 

Alcohol      .        .        .         .     Oj.  f5j. 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohol. 

This  is  adapted  to  the  same  use  as  the  foregoing ;  by  the  presence 
of  the  iodide  of  potassium,  the  precipitation  of  iodine  on  contact  with 
aqueous  liquids  is  prevented.     It  may  also  be  used  internally  in  doses 

of  "IXV  to  XXX. 

These  tinctures  are  included  under  the  general  head,-  Tincturoe^  U.  S., 
while  the  following  is  placed  under  the  head  lodinium: — 

Liquor  lodinii  Compositus,  U.  S.  {LugoVs  Solution) 

To  make  Oj.  To  make  fgj. 

Take  of  Iodine  .        .  .  3vj.  gr.  xxijss. 

Iodide  of  potassium  .  Siss.  gr.  xlv. 

Water .        .        .  .  Oj.  f§j. 
81 
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Lngol's  soIutioD,  as  origiDally  proposed,  contained  twenty  grains  of 
iodine,  and  forty  of  iodide  of  potassiam,  to  fij  of  water;  the  present 
officinal  preparation  is  adjusted  to  the  proportions  convenient  for  a 
pint,  and,  as  is  seen  above,  is  somewhat  stronger. 

In  iodine  and  compound  iodine  ointments  we  have  nearly  the  same 
proportions  as  in  the  tinctures,  substituting  lard  for  alcohol  and  water. 
(See  JExtemporaneoua  Preparations.) 

2d  Group. — Bromine  Preparations. 

Bittern,    The  mother  liqaor  after  the  crTstallization  of  oommon  salt. 

Brominnm.     Heavj,  verj  volatile  liquid,  sp.  gr.  2.96. 

Brominii  chloridum.    Br,CL4.     Very  powerful  caastic,  &c. ;  flnid. 

Potaasii  bromidum,  KBr.     White  cubical  crystals.     Dosb,  gr.  ▼  to  x. 

Liquor  ftrri  bromidi.    Solution  of  bromide  with  excess  of  bromine.    Doss,  T1\,t  to  z. 

Brominum^  XJ.  S.     {Bromine) 

Bromine  is  a  heavy  liquid,  non-metallic  element,  of  a  red  color, 
stifling  odor,  and  acrid  taste;  very  volatile  and  fuming,  soluble  in 
ether  and  alcohol,  and  to  a  small  extent  in  water;  it  precipitates  starch 
of  an  orange  color.  Associated  with  iodine  in  sea- water  and  numerous 
mineral  springs,  it  is  largely  extracted  from  bittern,  the  liquor  left 
after  the  crystallization  of  common  salt,  whether  from  sea-water  or 
from  certain  salt  springs.  At  the  salt  works,  in  Western  Pennsylva- 
nia, this  bittern  is  preserved  for  the  extraction  of  the  bromine,  and 
the  American  bromine  prepared  there  is  fully  equal  to  the  imported 
article.  The  principal  consumption  of  bromine  is  in  the  daguerreo- 
type process,  in  which  large  quantities  are  consumed  annually.  The 
mode  of  its  extraction,  which  is  rather  complex,  is  detailed  in  chemi- 
cal works.  The  vast  quantities  of  bittern  thrown  away  at  a  single 
salt  manufactory,  render  it  a  cause  of  regret  that  there  is  not  some 
use  to  which  it  can  be  profitably  applied. 

Care  should  be  taken  in  handling  bromine,  especially  in  warm 
weather,  or  near  a  fire;  it  boils  at  about  117°  F.,  liberating  stifling 
red  fumes,  which  have  the  sp.  gr.  5.39.  Few  vapors  are  so  corrosive 
or  so  dangerous  to  those  exposed  to  their  inhalation.  An  aqueous 
solution  of  bromine,  containing  one  part  to  forty,  has  been  adminis- 
tered in  doses  of  six  drops  three  times  a  day,  being  adapted  to  cases 
in  which  Iodine  has  lost  its  effect  from  habitual  use. 

Chloride  of  Bromine. 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature.  It 
is  a  reddish  liquid,  very  fluid  and  volatile,  soluble  in  water,  and  having 
a  penetrating  odor  and  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with  chlo- 
rides of  zinc,  antimony,  &C.,  and  internally  in  doses  of  a  fraction  of  a 
drop,  as  a  powerful  stimulant  to  the  lymphatic  system. 

Iodine  forms  two  compounds  with  bromine,  but  they  are  little 
known,  and  not  used  in  medicine.  (See  Salts  of  Iron^  &c.) 

Bittern^  as  obtained  from  the  salt  works,  is  a  heavy  liquid,  without 
color,  and  having  a  caustic  taste  and  highly  stimulating  properties. 
Its  chief  medical  use  is  to  produce  redness,  and,  by  continued  rubbing 
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of  the  part,  a  pustular  eruptiou.  It  is  a  good  application  in  rheuma- 
tism, and  in  glandular  swellings,  being  absorbed,  and  producing  the 
alterative  effects  of  the  iodine  and  bromine  salts. 

Potassii  Bromidum^  U.  S. 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide, 
substituting  an  equivalent  quantity  of  bromine  for  the  iodine.  It 
dosely  resembles  tne  iodide  in  most  of  its  properties,  and,  like  it,  is  an 
anhydrous  salt.  It  is  believed  to  possess  very  similar  medicinal  pro- 
perties to  iodide,  acting  as  a  powerful  alterative,  adapted  to  scrofulous 
and  syphilitic  complaints,  chronic  skin  diseases,  &c.  It  is  directed  in 
rather  large  doses — gr.  v  to  gr.  x. 

Tests, — It  is  very  soluble  in  cold  water,  more  so  in  hot,  slightly 
soluble  in  alcohol.  By  heat  it  decrepitates,  and  at  a  red  heat  fuses 
without  decomposition  or  loss  of  weight.  Its  aqueous  solution  does 
not  affect  the  color  of  litmus  or  turmeric,  and  is  not  precipitated  by 
chloride  of  barium.'  When  mixed  with  starch  and  heated  with  SOgit 
becomes  yellow;  10  grains  of  it  require  14.28  grains  of  nitrate  of  silver 
for  complete  precipitation,  and  the  precipitate  formed  has  a  yellow 
color.  If  iodine  is  present  it  will  be  shown  by  adding  a  few  drops  of 
chlorine  water  to  the  solution,  and  then  introducing  starch  paper, 
which  will  show  the  characteristic  blue  color  caused  by  iodine. 

Liquor  Ferri  Bromidi, 

This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of 
Freeport,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of 
medicine,  is  engaged  in  the  bromine  manufacture,  in  connection  with 
the  salt  springs  near  that  place.  Dr.  G.  recommends  this  solution 
very  highly  as  a  tonic  alterative,  and  it  has  been  successfully  used  by 
numerous  other  practitioners.  It  is  made  by  macerating  iron  filings 
with  bromine  under  water,  till  they  have  combined;  an  excess  of 
bromine  being  used.  The  solution,  as  made  by  Dr.  Gillespie,  is  given 
in  the  dose  of  ^v  to  x,  three  times  a  day,  increased  to  "ixxv. 

3d  Group. — Sulphur  Preparations. 

Sulphur.     Sublimed  sulphur,  S.    Yellow  orystalline  powder.     Dobb,  gr.  x  to  ^ij ; 
**      lotum.     Thoroughly  washed  with  water,  "  "  " 

"      prsecipitatum.     A  light  and  very  fine  powder,  "  " 

Sulphuris  iodidum,  IS..     Blackish  crystalline^  masses,  used  in  ointment. 

Sulphury  U.  S.  {Flowers  of  Sulphur.) 

Sulphur  is  a  very  abundant  substance  in  the  mineral  kingdom, 
existing  in  direct  combinations  with  the  metals,  as  sulphurets;  and 
with  their  oxides,  as  sulphates.  Virgin  sulphur  is  a  native,  tolerably 
pure  form,  abundant  in  Naples,  Sicily,  and  the  Eoman  States,  from 
whence  it  is  imported.  By  fusion,  and  running  into  moulds,  roll  sul- 
phur or  rolled  brimstone  is  prepared,  while  flowers  of  sulphur  is  the 
result  of  subliming  and  condensing  it  in  suitable  chambers. 

Sulphur  has  a  characteristic  yellow  color,  sp.  gr.  1.98,  is  entirely 
volatilized  by  heat,  and  combustible,  burning  with  a  characteristic  blue 
color,  yielding  sulphurous  acid  gas,  which  is  a  powerful  disinfectant 
and  bleaching  agent. 
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Fl6wers  of  sulphur,  or  sublimed  sulphur,  is  a  crystalline  powder, 
of  a  harsh  aud  gritty  character ;  wholly  insoluble  in  water,  alcohol, 
and  ether ;  tasteless,  and  nearly  odorless ;  it  is  the  form  of  sulphur 
much  administered  as  an  alterative  and  laxative  remedy  in  small 
doses ;  being  absorbed,  it  enters  the  circulation  and  is  given  oft'  from 
the  skin  as  sulphuretted  hydrogen.  Externally,  it  is  used  as  a  slight 
stimulant  to  the  skin,  and  has  the  power  of  destroying  the  acarus 
scabiei,  or  itch  insect,  for  which  it  is  popularly  known  as  the  remedy. 

Dose,  as  an  alterative,  gr.  x  to  5ss;  as  a  laxative,  5ss  to  5ij»  alone  or 
combined  with  bitartrate  of  potassa. 

Sulphur  Proecipitatum,  U.  S.     {Milk  of  Sulphur.) 

Made  by  boiling  sulphur  and  lime  together  till  they  combine, 
forming  bisulphuret  of  calcium,  and  hyposulphite  of  lime,  then  adding 
muriatic  acid,  which  abstracts  the  calcium,  forming  chloride,  while  the 
sulphur  is  precipitated  as  a  bulky,  light  powder;  the  result  of  the  re- 
action between  SjO,  and  2HS,  being  water  and  sulphur.  This  has  a 
soft  and  very  fine  consistence,  and  is  adapted  to  suspending  in  liquids, 
though  little  used  internally.  Dose,  the  same  as  the  foregoing.  It 
should  be  completely  volatilized  by  heat.  Very  considerable  quanti- 
ties have  been  consumed  recently,  in  the  preparation  of  the  following 
excellent  application  to  the  hair,  which  is  also  a  remedy  for  skin  dis- 
eases, blemishes  of  the  complexion,  &c. 

TuriggsU  Hair  Dye, 

Take  of  Precipitated  solphar, 

Acetate  of  lead,  of  each         ....     5J* 
Rose  water fjiv. 

Tritnrate  together  in  a  mortar.  This  is  not  an  instantaneous  dye,  bat 
should  be  applied  twice  a  day  till  it  gradual Ij  restores  the  color  to  its  natural 
shade. 

Sulphuris  lodidum^  U.  S. 

Take  of  Iodine 3iv. 

Sulphur 2j. 

Bub  the  iodine  and  sulphur  together  in  a  glass,  porcelain,  or  marble 
mortar  till  they  are  thoroughly  mixed.    Put  the  mixture  into  a  ma- 
trass, close  the  orifice  loosely,  and 

Fig.  201.  Fig.  202.  ^PP^y  »  gentle  heat  so  as  to  darken 

°  the    mass    without    melting    it 

When  the  color  has  become  uni- 
formly dark  throughout,  increase 
the  heat  so  as  to  melt  the  iodide, 
then  incline  the  matrass  in  differ- 
ent directions,  in  order  to  return 
into  the  mass  the  portions  of 
iodine  which  may  have  condensed 
on  the  inner  surface;  lastly,  allow 
the  vessel  to  cool,  break  it,  and 

Apparatufl  for  making  iodide  of        put  the  iodide  into  bottles,  which 

sulphur.  are  to  be  well  stopped. 


A 
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A  suitable  vessel  for  a  small  operation  is  a  test  tube  or  a  common, 
very  cheap  bottle,  such  as  are  shown  in  Fig.  201,  should  be  selected 
with  thin  glass  at  the  bottom.  The  iodide  is  in  bluish-black  Crystal- 
line masses,  in  odor  reminding  of  iodine,  staining  the  skin  yellow. 
Two  equivalents  of  sulphur  are  combined  with  one  of  iodine,  so  that 
it  is  a  bisulphuret  (ISJ. 

Internally,  this  is  rarely  or  never  prescribed,  but  it  is  much  used  in 
the  form  of  ointment  applied  to  chronic  and  obstinate  skin  diseases. 


CHAPTER   V. 

ON  THE  COMPOUNDS  OF  PHOSPHORUS  USED  IN  MEDICINE. 

Phosphorus  was  discovered  by  an  alchemist  in  1669;  it  has  ever 
since  been  regarded  as  a  substance  of  considerable  interest,  though 
until  our  time  little  used  in  the  arts,  and  to  meet  only  limited  and 
unusual  indications  in  medicine;  its  manufacture  has,  of  latter  years, 
received  a  great  impulse  from  its  use  in  the  odorless  matches  now  so 
extensively  introduced.  Phosphorus  exists  in  the  mineral,  vegetable 
and  animal  kingdoms  variously  combined,  the  phosphates  of  lime, 
lead,  iroD,  copper,  and  manganeie.  being  its  principal  native  mineral 
compounds.  Phosphate  of  lime,  potassa  and  iron,  and  free  phosphoric 
acid,  are  extensively  diffused  in  plants,  and  from  these  sources  it  is 
fbmished  as  a  constituent  of  animal  tissues.  The  bones  of  animals 
oontain  a  large  proportion  of  tribasic  phosphate  of  lime,  and  are  used 
for  the  preparation  of  phosphoric  acid  and  phosphorus.  The  albu- 
minous and  fibrinous  tissues,  "proteine  compounds,"  and  the  brain, 
contain  the  element  phosphorus,  though  in  minute  quantity  and  in 
an  uncertain  state  of  combination.  This  element,  as  is  well  known, 
is  a  constituent  in  animal  excrements,  and  especially  in  urine;  it  is 
diffused  in  the  air,  combined  with  hydrogen,  and  is  a  very  important 
ingredient  in  a  certain  class  of  manures. 

The  application  of  physiological  science  to  the  theory  and  practice 
of  medicine  has  recently  given  rise  to  numerous  experiments  upon  the 
usefulness  of  phosphorous  compounds,  as  nutritive  tonics  designed  to 
remedy  abnormal  conditions  of  the  secretions,  and  to  supply  the  ele- 
ments wasted  in  disease. 

Prof.  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the  University 
of  Pennsylvania,  whose  progressive  ideas  have  had  considerable  iriflu- 
enoe  upon  the  methods  of  practice  pursued  in  this  country,  has  for  the 
last  eight  or  ten  years  been  in  the  habit  of  prescribing  certain  prepa- 
rations containing  the  phosphates  of  lime,  iron,  soda,  and  potassa,  in 
the  treatment  of  anemic  and  other  low  forms  of  disease.  The  popularity 
reached  by  these  preparations  has  led  to  the  extensive  introduction 
of  other  remedies,  prepared  on  the  same  principles;  and,  more 
recently,  the  announcement  by  Dr.  J.  Francis  Churchill,  of  Paris,  of 
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a  speciGc  agency  od  the  part  of  certain  phosphorous  compounds,  ia 
checking  the  progress  of  pulmonary  consumption,  has  swelled  the 
tide  of  popularity  of  the  metallic  and  earthy  phosphates,  pyrophos- 
phates, and  hypophosphites,  till  they  have  become,  for  the  time  being, 
leading  articles  of  pharmaceutical  manufacture,  and  I  have  thought  it 
necessary  to  devote  an  entire  chapter  in  the  second  edition,  to  the  full 
and  complete  illustration  of  the  subject. 

Phosphorus. 

This  element  is  obtainable  from  bones,  by  calcining,  treating  with 
oil  of  vitriol,  and  then  subliming  the  mass  with  charcoal.  The  phos- 
phorus is  thus  collected,  and  being  cast  into  moulds,  is  found  in  com- 
merce nearly  colorless,  in  translucent,  or  white  pipes,  having  a  peculiafi 
almost  waxy  consistence,  and  by  light  assuming  a  red  tint.  It  is 
luminous  in  the  dark,  from  forming  phosphorous  acid  (POA  and  is 
kept  under  water  to  prevent  gradual  oxidation,  and  to  guard  against 
accident  from  its  ready  inflammability.  It  should  be  handled  with 
care,  and  not  intrusted  to  children,  who  frequently  procure  it  for 
experiment,  without  due  precaution.  Its  sp.  gr.  is  1.77.  Melting 
point,  108°  F.;  at  217°  it  begins  to  emit  a  slight  vapor,  and  boils  at 
550°,  being  converted  into  a  colorless  vapor.  It  is  soluble  in  ether, 
oils,  naphtha,  and  bisulphuret  of  carbon,  but  not  in  water  or  alcohol 
By  combustion  it  yields  phosphoric  acid,  the  acid  which  is  combined 
with  lime  in  bones,  &c.  It  is  readily  powdered  by  fusion  in  a  vial  or 
flask  of  moderately  warm  water,  and  shaking  up  as  it  cools. 

Phosphorus,  when  taken  internally,  enters  the  circulation  and,  ac- 
cording to  Magendie,  Orfila,  Tiedemann,  and  others,  imparts  to  t^ 
breath,  urine,  and  sweat,  a  garlic  smell,  and  makes  these  secretions 
luminous  in  the  dark;  it  is  absorbed  by  the  skin,  and  afler  its  solu- 
tion in  a  fixed  oil  has  been  rubbed  upon  the  stomach,  all  the  exhala- 
tions are  luminous. 

On  account  of  its  very  energetic  action,  phosphorus  is  now  seldom 
employed  internally.  In  small  doses  it  acts  as  a  stimulant,  diuretic, 
and  diaphoretic;  in  larger  doses,  one  grain  and  more,  as  a  corrosive 
poison  ;  ether  and  fixed  oils  in  which  phosphorus  is  soluble  increase 
and  hasten  its  action.  Externally  in  the  form  of  liniment,  it  has  been 
employed  with  marked  success  in  severe  rheumatisms,  gouts,  and  simi- 
lar affections.     Great  caution  is  necessary  in  its  use. 

Red  phosphorus  is  an  allotropic  variety  which  is  not  poisonous, 
but  may  be  administered  in  considerable  doses.  If  the  ordinary  kind 
is  kept  for  several  days  at  a  temperature  between  465°  to  480°,  red 
phosphorus  is  found  at  the  bottom  of  the  vessel,  while  the  supernatant 
mass  is  a  mixture  of  both  varieties,  from  which  the  ordinary  kind 
may  be  extracted  by  bisulphide  of  carbon. 

Bed  phosphorus  is  much  less  inflammable,  fusible,  and  luminous 
than  the  ordinary  kind;  in  the  presence  of  moisture  and  oxygen  it  is 
gradually  oxidized  to  an  acid  liquid,  but  without  phosphorescence; 
after  having  been  so  oxidized,  it  appears  not  to  be  convertible  into  the 
translucent  or  ordinary  kind. 


PHOSPHOBUS.  487 

Tests, — To  detect  imparities  in  phosphoras,  it  is  best  to  oxidize  it  by  nitric 
acid ;  antimony  then  remains  undissolved,  while  arsenic,  lead,  bismuth,  cop- 
per, and  iron  may  be  detected  by  their  various  tests;  arsenic  will  produce  a 
yellow  precipitate  with  sulphuretted  hydrogen ;  sulphur  has  been  converted 
into  sulphuric  acid,  and  nitrate  of  baryta  causes  an  insoluble  precipitate. 
The  metals  are  left  behind  if  phosphorus  is  purified  by  dissolving  it  in  bi- 
snlphide  of  carbon ;  sulphur  is  not  detected  in  this  way,  but  if  pieces  of 
phosphorus  are  just  covered  with  water,  sulphuretted  hydrogen  will  be 
emitted,  which  produces  a  black  color  with  acetate  of  lead. 

Phosphorus  combines  in  four  proportions  with  oxygen  : — 

1.  Phosphoric    acid,  PO,  (three  inodificationB).    Dee  page  439  and  page  488. 

2.  Phosphorous    "     PO..     By  gradual  oxidation  of  phosphorous  in  the  atmosphere. 

3.  Hjpophosphorous  acid,  PO.   By  the  decomposition  of  Uie  phosphuret  of  an  alkaline 
earth  by  water. 

4.  Phosphoric  oxide,  P^O.    By  the  oxidation  of  phosphorus  under  water. 

The  existence  of  this  last  compound  is  denied  by  many  chemists 
who  assert  it  to  be  merely  amorphous  (red)  phosphorus. 

The  following  are  the  salts  of  phosphoric  and  hypophosphoroas 
acids  which  have  been  used  in  medicine : — 

The  phosphates  of  potassa,  soda,  ammonia,  lime,  manganese,  iron,  zinc. 
The  hTpophosphites  of  potassa,  soda,  quinia,  lime,  iron,  manganese. 

Pfiosphortc  Acid. 

The  compounds  of  phosphoric  acid,  from  their  having  been  longest 
in  use,  may  first  claim  attention.  Under  the  head  of  the  mineral  acids, 
allusion  has  already  been  made  to  the  tribasic  character  of  this  acid, 
and  the  fact  of  its  forming  three  hydrates,  the  tribasic,  bibasic,  and 
monobasic  acids,  expressed  by  the  formulae  3H0,P0,,  2H0,P0^  and 
HO,PO-  In  the  study  of  the  salts  of  phosphorio  acid,  the  importance 
of  this  fact  becomes  apparent,  for  these  are  of  three  kinds  throughout, 
according  as  they  contain  one  or  other  of  these  modifications  of  the  acid. 

The  officinal  phosphate  of  soda  is  made,  as  already  stated,  by 
digesting  calcined  bones  in  sulphuric  acid  to  liberate  the  tribasic 
phosphoric  acid  8H0,P0^  and  adding  carbonate  of  soda,  which  sepa- 
rates the  lime  as  carbonate,  leaving  the  acid  in  combination  with  soda, 
in  solution.  It  is  a  very  soluble  crystalline  salt,  having  the  compo- 
sition 2NaO,HO,PO,+24HO,  by  decomposition  with  acetate  of  lead 
forming  an  insoluble  phosphate  of  lead,  and  decomposing  this  with 
sulphuretted  hydrogen,  the  tribasic  phosphoric  acid  may  be  obtained 
in  a  state  of  purity ;  it  gives  a  yellow  precipitate  with  nitrate  of  silver, 
and  it  invariably  forms  salts  having  three  equivalents  of  base  to  one 
of  the  acid.  This  class  of  salts  are  the  old  phosphates,  and  they  are 
perhaps  not  improperly  termed  the  common  phosphates. 

Of  the  three  equivalents  of  base,  one  or  two  may  be  substitued  by 
water,  thus  forming  three  distinct  classes  of  the  common  phosphates. 
Those  salts  which  like  the  above  soda  salt,  contain  one  equivalent  of 
basic  water,  are  termed  neutral  phosphates;  if  they  contain  two  equi- 
valents of  basic  water,  for  instance  NaO,2HO,PO^  they  are  called 
add;  and  basic^  if  they  contain  no  basic  water  like  the  basic  phosphate 
of  soda  3NaO,PO,.  Of  the  common  phosphates  only  the  so-called 
neutral  salts  are  employed  in  medicines. 
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If  the  phosphate  of  soda,  as  above,  is  heated  to  redness  it  is  com- 
pletely changed,  and  after  being  dissolved  in  water  affords  crystals  of 
a  new  salt,  which  have  been  called  pyrophosphate  of  soda.  If  this 
salt  be  now  treated  with  acetate  of  lead,  and  the  lead  salt  washed  and 
heated  as  in  the  other  case,  an  acid  liquid  is  obtained  which  contains 
bibasic  phosphoric  acid,  2H0,  gives  a  white  precipitate  with  nitrate 
of  silver,  and  invariably  forms  salts  which  contain  two  equivalents  of 
base ;  these  have  been  termed  pyrophosphates^  though  bibasic  phos- 
phates would  be  a  more  correct  term. 

If  the  biphosphate  of  soda  be  heated  to  redness,  a  salt  is  formed 
which,  treated  in  a  similar  manner  with  the  last,  gives  an  acid  liquid 
containing  the  monobasic  phosphoric  acid,  HO,PO^  The  glacial  phos- 
phoric acid,  according  to  Graham,  is  in  general  composed  almost 
entirely  of  this  monobasic  acid  (protohydrate) ;  this  is  characterized 
by  producing  a  white  precipitate  in  solution  of  albumen,  which  is 
not  disturbed  by  the  other  hydrates,  and  in  solutions  of  the  salts  of 
earths  and  metallic  oxides,  precipitates  which  are  remarkable  semi- 
fluid bodies,  or  uncrystallizable  soft  solids — all  these  salts,  of  coursOi 
contain  only  one  equivalent  of  base  to  one  of  acid,  corresponding  in 
composition  with  the  acid,  considered  as  a  protohydrate  of  phosphoric 
acid.    The  term  meta-phosphates  has  been  applied  to  these  salts. 

The  mode  of  designating  the  three  varieties  by  the  letters,  a,  6,  and 
c,  though  indicated  in  the  article  on  phosphoric  acid,  page  439,  is  not 
convenient  or  definite  for  the  purposes  of  this  chapter,  and  will  be 
substituted  by  the  more  familiar  terms  phosphoric  acid,  8HO,PO^ 
pyrophosphoric  acid,  2HO,P03,  ^^^  metaphosphoric  acid,  HO,PO^  and 
the  same  mode  of  designating  the  salts  will  be  adopted.  The  quantity 
of  fixed  base,  such  as  soda,  with  which  phosphoric  acid  combines  in 
the  humid  way  is  entirely  regulated  by  the  proportion  of  water  pre- 
viously in  union  with  the  acid,  which  is  simply  replaced  by  the  base. 
The  influence  of  temperature  or  the  circumstances  of  exposure,  how- 
ever, produce  a  remarkable  effect  in  modifying  the  nature  of  these 
compounds,  some  of  which,  by  simple  solution,  pass  from  the  meta 
into  pyro,  and  from  the  pyro  into  the  common  phosphates,  while  the 
common  phosphates,  as  phosphate  of  soda,  as  we  have  seen  above,  by 
heat  alone  are  converted  into  pyrophosphates.  These  changes,  how- 
ever, do  not  exclusively  pertain  to  temperature,  as,  in  combination  by 
fusion  with  phosphoric  acid,  the  use  of  one,  two,  or  three  equivalents 
of  the  base  determines  the  character  of  the  salt. 

There  are  many  curious  properties  of  phosphoric  acid  compounds 
which  show  them  to  occupy  an  intermediate  place  among  chemical 
agents,  between  mineral  and  organic  bodies,  to  possess  most  unusual 
polymeric  properties,  and  a  pliancy  of  constitution,  which,  to  use  the 
language  of  Graham,  "  peculiarly  adapts  the  phosphoric  above  all  other 
mineral  acids  to  the  wants  of  the  animal  economy." 

Phosphate  of  Potassa, 

Of  the  three  phosphates  of  potassa,  that  corresponding  in  composi- 
tion to  the  medicinal  phosphates  of  soda  and  ammonia,  2K0,H0.P0^ 
is  the  one  used  in  medicine.    It  may  be  prepared  by  boiling  glaciid 
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phosphoric  acid,  to  change  it  into  3H0,P0„  and  then  adding  two 
equivalents  of  carbonate  or  bicarbonate  of  potassa,  or  by  decomposing 
bone  phosphate  of  lime  with  sulphuric  acid  as  in  the  officinal  process 
for  phosphate  of  soda,  page  452,  and  adding  carbonate  of  potassa ;  the 
proper  proportions  are  given  below  : — 

Take  of  Bone,  burnt  to  whiteness  and  powdered      .     Ten  parts. 
Sulphuric  acid  .        .        .        .        .    Six  parts. 

Bicarbonate  of  potassa        ....    Sufficient. 

Mix  the  powdered  bone  with  the  sulphuric  acid,  in  an  earthen  ves- 
sel; then  add  ten  parts  of  water,  and  stir  them  well  together,  digest  for 
three  days,  occasionally  adding  a  little  water,  and  frequef^tly  stirring; 
then  pour  on  ten  parts  of  boiling  water,  and  strain  through  linen;  set 
by  the  strained  liquid  that  the  dregs  may  subside,  from  which  pour 
off  the  clear  solution,  and  boil  it  down  to  eight  parts;  to  this  add  bi- 
carbonate of  potassa  previously  dissolved  in  hot  water  until  efferves- 
cence ceases ;  filter,  and  evaporate  to  dryness. 

This  salt  is  slightly  acid  to  test  paper,  though  called  the  neutral 
phosphate,  it  is  white,  amorphous,  deliquescent,  and  freely  soluble.  It 
has  been  given  as  an  alterative  in  scrofula  and  phthisis  in  the  dose,  10 
to  20  grains,  and  as  an  ingredient  in  some  of  the  compounds  used  as 
tonics. 

Phosphate  of  Ammonia. 

This  has  a  similar  composition  to  the  foregoing ;  its  formula  is 
2NH^0,H0,P0,.  It  may  be  made  by  saturating  a  strong  solution  of 
phosphoric  acid  with  ammonia,  applying  heat,  and  setting  the  solution 
•side  that  crystals  may  form ;  or  it  may  be  made  by  saturating  the 
excess  of  acid  in  the  superphosphate  of  lime  as  produced  in  the  last 
process,  with  carbonate  of  ammonia,  and  procuring  the  salt  by  evapo- 
ration and  crystallization,  previously  adding  ammonia  to  a  slight 
alkaline  reaction.  It  is  a  white  salt  in  efflorescent,  rhombic  prisms, 
losing  water  and  ammonia,  very  soluble  in  water,  but  insoluble  in 
alcohol.  It  was  formerly  much  in  vogue  as  a  remedy  for  gout  and 
rheumatism.    Dose,  10  to  40  grains. 

Precipitated  Phosphate  of  Lime. 

Although  bone  phosphate  of  lime,  as  already  mentioned,  is  the 
source  of  most  of  the  phosphoric  acid  preparations,  it  is  not  the  form 
of  phosphate  most  in  use;  this  is  obtained  in  a  fine  powder  by  preci- 

?itation,  and  is  officinal  in  the  Dublin  Pharmacopoeia^  see  page  468. 
'his  forms  the  basis  of  several  of  the  preparations  now  so  popular ;  it 
is  said  to  be  essential  in  animals,  as  well  as  plants,  to  the  formation  of 
cells,  and  seems  to  be  useful  in  certain  pathological  states  of  the  system, 
characterized  by  defective  nutrition.  It  is  insoluble  in  water,  soluble 
in  nitric,  sulphuric,  hydrochloric,  and  carbonic  acids;  its  solution  in 
nitric  acid  is  precipitated  by  oxalate  of  ammonia;  the  neutralized  nitric 
solution  should  give  a  yellow  precipitate  of  phosphate  of  silver.  It 
should  not  effervesce  with  acids. 
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Phosphate  of  Manganese. 

This  salt  is  prepared  by  mixing  solutions  of  sulphate  of  manganese 
four  parts,  and  phosphate  of  soda  five  parts,  washing  the  precipitated 
phosphate  till  the  sulphate  of  soda  is  completely  removed,  and  drying 
at  a  moderate  heat.  It  is  a  white,  nearly  insoluble  powder,  and  may 
be  made  into  pills,  lozenges,  or  syrup. 

A  phosphatic  salt  of  manganese  is  deemed  peculiarly  eligible,  thera- 
peutically. 

Ferri  Phosphas,  U.  S. 

The  ofiicinal  phosphate  of  iron  is  formed  by  double  decomposition 
between  solutions  of  2  equivalents  of  sulphate  of  protoxide  of  iron,  and 
1  equivalent  of  phosphate  of  soda.  Its  composition  as  thus  prepared 
is  variable,  being  a  mixture  of  phosphate  of  protoxide  of  iron,  and 
phosphate  of  sesquioxide  in  different  proportions.  Wittstein  gives  a 
very  accurate  account  of  it,  with  specific  directions  for  its  prepara- 
tion. As  first  precipitated  it  is  white,  and  is  then  nearly  pure  phos- 
phate of  protoxide,  2FeO,HO,P05,  resembling  in  composition  the 
officinal  phosphate  of  soda ;  the  reaction  is  thus  represented  2(FeO,SOJ 
+ 2NaO,HO,PO,=«  2FeO,HO,PO,+ 2(NaO,S03) ;  the  soluble  sulphate  of 
soda  being  washed  away  and  the  salt  dried,  it  is  found  to  have 
acquired  a  slate  color,  more  or  less  green,  the  protoxide  of  iron  having 
become  partially  changed,  as  before  stated,  into  sesquioxide,  and  com- 
bined with  phosphoric  acid  in  the  salt  2Fej03,3HO,3PO^  It  is  soluble 
in  acids  like  phosphate  of  lime,  but  not  in  water. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
purposes  to  which  the  ferruginous  salts  are  applicable,  though  until 
the  recent  introduction  of  several  preparations  containing  it  in  solu- 
tion, it  has  been  little  known  to  practitioners.    DosB,  gr.  v  to  x. 

Phosphate  of  sesquioxide  of  iron,  Fe503,PO,+4HO,  is  the  white  pre- 
cipitate occasioned  by  phosphate  of  soda  in  sesquisalts  of  iron ;  it 
has  been  used  in  medicine  in  cases  like  the  foregoing,  and  in  similar 
doses. 

Pyrophosphate  of  Iron. 

The  fact  has  been  already  adverted  to  that  when  the  officinal  phos- 
phate of  soda  is  heated  to  redness  it  undergoes  a  change,  the  phos- 
phoric acid  it  contains  being  converted  into  bibasic  or  ^oyro-phosphoric 
acid,  so  that  by  recomposition  it  would  furnish  a  different  class  of 
salts,  it  now  remains  to  advert  to  the  salt  formed  by  decomposing  this 
with  a  sesquisalt  of  iron.  By  precipitating  a  solution  of  sesquisul- 
phate  of  iron  with  one  of  pyrophosphate  of  soda,  taking  care  to 
operate  at  a  temperature  below  59®  F.,  we  obtain  a  gelatinous  preci- 
pitate, which  has  the  property  of  dissolving  with  facility  in  excess  of 
pyrophosphate  of  soda.  If  obtained  at  the  boiling  temperature,  the 
solution  in  excess  of  the  soda  salt  would  be  unstable,  acquiring  a 
black  color,  and  a  disagreeable  taste ;  the  proportion  of  pyrophos- 
phate of  soda  required  to  dissolve  it  under  the  most  favorable  cir- 
cumstances is  4  parts  to  16  of  the  gelatinous  ferruginous  precipitate 
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representing  three  parts  of  the  salt  dried  at  212®  F.  When  prepared 
in  the  cold,  this  solution  keeps  tolerably  well  in  close  vessels  though 
not  entirely  eligible,  blackening  after  frequent  or  long  exposure  to 
the  air,  ana  acquiring  a  disagreeable  saline  and  metallic  taste.  The 
citrate  of  ammonia  has,  therefore,  been  proposed  as  a  solvent,  and  is 
highly  recommended  by  M.  Robiquet,  who  first  called  attention  to 
this  compound  as  a  remedial  agent,  with  the  asserted  advantage  of  its 
ready  assimilation  in  the  system  and  the  entire  absence  of  any  tend- 
ency to  disorder  the  stomach  or  bowels. 

In  the  absence  of  any  evidence  from  practitioners  who  have  tried 
the  two  preparations,  I  am  inclined  to  the  opinion  that  the  ordinary 
phosphate  of  sesquioxide  is  equally  advantageous ;  it  furnishes  just  as 
nice  and  tasteless  a  solution  with  citrate  of  ammonia,  as  the  pyro- 
phosphate; citrate  of  sesquioxide  of  iron  is  not  precipitated  by  the 
ordinary  phosphate  of  ammonia,  and  it  would  seem  that  there  can  be 
little  difference  in  a  medicinal  point  of  view,  whether  pyro  or  common 
phosphate  is  used.  In  case  of  need,  a  very  similar  solution  may  be 
obtained  extemporaneously  by  dissolving  together  4  parts  phosphate 
of  ammonia,  and  10  parts  citrate  of  sesquioxide  of  iron,  which  would 
furnish  in  perfect  solution  very  nearly  6  parts  of  phosphate  of  iron 
and  8  parts  of  citrate  of  ammonia,  without  calculating  the  water  of 
crystallization. 

A  beautiful  salt  in  scales  like  those  of  citrate  of  iron,  but  of 
lighter  color,  is  manufactured  by  the  General  Apothecaries  Company, 
London,  labelled  soluble  pyrophosphate  of  iron;  it  is  probably  made 
by  precipitating  the  pyrophosphate,  dissolving  in  citrate  of  ammonia, 
boiling  the  solution  and  evaporating  to  syrupy  consistence,  spreading 
on  plates  of  glass  with  a  brush  and  drying  in  a  stove.  Dose,  gr.  v  to 
gr.  X. 

Phosphate  of  Zinc, 

This  salt  which  has  the  composition  Zn02HO,PO,+2HO,  is  obtained 
in  minute  silvery  plates,  which  are  nearly  insoluble  on  mixing  dilute 
solutions  of  phosphate  of  soda  and  sulphate  of  zinc.  It  is  a  remedy 
of  considerable  reputation  in  the  treatment  of  epilepsy.  It  is  given 
in  doses  of  2  to  3  grains  in  powder  or  pill. 

Strups  and  other  Fluid  Preparations  of  the  Phosphates. 

In  1853,  the  following  recipe  was  published  in  the  American  Jour- 

nal  of  Pharmacy^  vol.  xxv.  p.  411,  by  A.  B.  Durand,  of  Philadelphia. 

* 

DurancTs  Syrup  of  Phosphate  of  Lime. 

Take  of  Precipitated  phosphate  of  lime  128    grains. 

Glacial  phosphoric  acid     .         .  240         " 

Sugar,  in  coarse  powder    .        .  7 J  oz.  (offic.) 

Distilled  water          ...  4    fluidounces. 

Essence  of  lemon      ...  12    drops. 
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Mix  the  phosphate  of  lime  with  the  water  in  a  porcelain  capsolCi 
over  a  spirit  or  gas  lamp,  or  in  a  sand  bath;  add  gradually  the  phos- 
phoric acid  until  the  whole  of  the  phosphate  of  lime  is  dissolved.  To 
this  solution  add  sufficient  water  to  compensate  for  the  evaporation, 
then  dissolve  the  sugar  by  a  very  gentle  heat,  and,  when  perfectly 
cold,  add  the  essence  of  lemon.  The  syrup  of  phosphate  of  lime, 
thus  prepared,  is  colorless,  transparent,  of  an  acid  taste,  and  contains 
two  grains  of  the  phosphate  of  lime  and  nearly  four  grains  of  phos- 
phoric acid  to  each  teaspoonful.  When  diluted  by  the  patient  pre- 
viously to  its  being  taken,  it  forms  a  phosphoric  lemonade  not  on- 
pleasant  to  the  taste.    Doss,  a  teaspoonful. 

In  a  paper  in  the  American  Journal  of  Pharmacy^  vol.  xxvi.  p.  112, 
noticing  the  above,  T.  S.  Weigand  remarks  upon  the  acidity  of  the 
preparation  as  an  objection  to  its  use  in  some  cases,  and  proposed  the 
following  modified  recipe : — 

Wiegand^s  Syrup  of  Phosphate  of  Lime, 

B. — Calcis  phosphatis  praecip 3j. 

Acidi  chlorohydrici f5iv. 

Aquae,  q.  s.  ft. fSvij. 

Sacchari,  q.  s.  ft fsxij. 

Dissolve  the  phosphate  of  lime,  previously  mixed  with  an  ounoe  of 
water  by  means  of  the  acid  filter,  then  add  the  remaining  water  to 
this ;  add  the  sugar  until  the  bulk  is  increased  to  twelve  fluidounces, 
and  strain. 

WiegandCs  Compound  Syrup  of  Phosphates. 

Take  of  Protosulphate  of  iron       .  Four  drachms  and  two  scruples. 

Phosphate  of  soda  (  crys- 
tallized      .        .        .  Seven  drachms  and  a  half. 

Phosphate  of  lime  (re- 
cently precipitated)    .  Four  drachms. 

Phosphate  of  potassa 

Glacial  phosphoric  acid   .  One  ounce. 

Sugar,  in  coarse  powder  .  Eight  ounces  (offic). 

Water     ....  A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron,  and  five  and  a  half  drachms  of  the 
phosphate  of  soda,  severally,  in  three  fluidounces  of  the  water,  and 
mix  the  solutions;  wash  the  precipitated  phosphate  of  iron  with  (cold) 
boiled  water,  mix  it  with  the  phosphate  of  lime  and  half  a  pint  of 
water  in  a  porcelain  capsule,  apply  heat,  gradually  add  the  phosphoric 
acid,  continuing  the  heat  until  a  clear  solution  is  obtained,  and  dis- 
solve in  it  seven  ounces  of  the  sugar;  then  dissolve  the  phosphate  of 
potash,  two  drachms  of  the  phosphate  of  soda,  and  an  ounce  of  sugar 
in  a  fluidounce  of  water,  acidulate  the  solution  with  phosphoric  acid, 
and  add  it  to  the  syrupy  solution  first  obtained.  A  slight  cloudiness 
is  occasioned  by  mixing  the  solutions,  which  may  be  entirely  removed, 
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and  the  syrup  rendered  permanently  transparent,  by  adding  forty 
drops  of  hydrochloric  acid. 

Each  teaspoonful  of  this  syrup  contains  about  one  and  two-fiflhs 
grain  of  protophosphate  of  iron,  two  and  a  half  grains  of  phosphate  of 
nme,  one  and  one-fiflh  grain  each  of  the  alkaline  phosphates,  and  four 
and  a  half  grains  of  free  phosphoric  acid,  which  may  be  considered 
the  dose. 

As  some  of  the  preparations  in  use  were  colored  with  cochineal 
and  flavored  with  orange-peel,  which  rendered  them  less  disagreeable, 
this  syrup  was  recommended  to  be  so  treated  by  rubbing  up  six 
grains  of  cochineal  with  a  little  sugar,  and  adding  ten  drops  of  the  oil 
of  orange-peel,  adding  the  mixture  to  the  syrup,  and  filtering. 

To  the  information  already  collected  and  furnished  upon  this  sub- 
ject, Prof.  Procter  added  the  following  contributions  which  appeared 
in  the  American  Journal  of  Pharmacy. 

Syrup  of  PJiosphates  of  Lime  and  Iron, 

Take  of  Protochloride  of  iron  (in  crystals)  .  5j. 

Chloride  of  calcium  (fused)  .  .  Siss. 

Phosphate  of  soda  (crystallized)  .  .  5vij. 

Phosphate  of  potassa            .  .  .  3j- 

Glacial  phosphoric  acid        .  .  ,  5iy. 
Syrup  of  lemonS) 

Distilled  water,  of  each         .  .  .  f3iv. 

Triturate  the  chlorides  of  iron  and  calcium,  six  drachms  of  the 
phosphate  of  soda,  and  the  phosphoric  acid,  together  with  a  little 
water,  until  a  homogeneous  liquia  is  obtained,  and  then  add  the  rest 
of  the  water  gradually ;  dissolve  the  phosphate  of  potassa  and  the 
remainder  of  the  phosphate  of  soda  in  the  syrup,  and  add  it  to  the 
first  solution,  and  mix.  The  result  is  a  syrupy,  acid,  saline  liquid, 
holding  a  portion  of  gelatinous  phosphate  of  lime  in  suspension.  This 
miay  be  entirely  dissolved  by  using  more  phosphoric  acid,  or  by  adding 
a  little  hydrochloric  acid. 

The  reactions  that  occur  in  the  above  formula  are,  first,  the  produc- 
tion of  phosphate  of  lime,  phosphate  of  iron,  and  chloride  of  sodium : 
next,  the  immediate  solution  of  the  first  two  through  the  agency  of 
the  fred  phosphoric  acid.  When  the  syrup  containing  the  phosphates 
of  soda  and  potassa  is  added,  a  portion  of  the  free  acid  is  attracted  by 
them,  and  a  small  part  of  the  phosphate  of  lime  is  precipitated  in  a 
hydrated  form.  Sulphate  of  iron  may  be  substituted  for  the  chloride 
in  the  above  formula  by  using  two  drachms  instead  of  one,  and  first 
triturating  the  soda,  salt,  and  chloride  of  calcium  alone  with  a  little 
water  till  double  decomposition  ensues,  then  adding  the  sulphate  of 
iron,  and  again  triturating,  and  lastly  the  phosphoric  acid.  By  observ- 
ing this  order,  no  sulphate  of  lime  is  formed,  and  the  mixed  hydrated 
phosphates  of  lime  and  iron  at  first  formed  are  readily  dissolved  by 
the  free  acid.  When  sulphate  of  iron  is  used,  of  course  both  sulphate 
of  soda  and  chloride  of  sodium  exist  in  the  preparation. 
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Syrup  of  Undissolved  Phosphates. 

The  phosphates  of  iron  and  lime  of  commerce  are  often  so  granolar 
and  dense  that  their  solution  and  absorption  in  passing  along  the 
alimentary  canal  must  be  much  interfered  with.  This  difficulty  may 
be  avoided,  when  the  free  phosphoric  acid  is  objectionable,  by  pre* 
senting  the  insoluble  phosphates  in  a  hydrated  form,  thus : — 

Take  of  Protosulphate  of  iron  (cryst.)  .  .  3y- 

Chloride  of  calcium  (fused)  .  .  .  3iss. 

Phosphate  of  soda  (cryst)    .  .  .  3vij. 
Syrup  of  ginger, 

Distilled  water,  of  each         .  .  .  fSiv. 

Triturate  the  chloride  of  calcium  with  the  phosphate  of  soda  and 
three  fluidounces  of  the  water,  till  the  decomposition  is  complete  and 
a  smooth  mixture  is  obtained,  then  add  the  syrup,  and  finally  the  sul- 
phate of  iron,  previously  dissolved  in  a  fluidounce  of  the  water.  The 
resulting  mixture  consists  of  the  hydrated  phosphates  of  iron  and 
lime,  with  about  two  drachms  of  sulphate  of  soda,  and  a  little  common 
salt,  the  whole  suspended  and  rendered  palatable  by  the  syrup. 

The  enterprising  firm  of  Blair  &  Wyeth,  Pharmaceutists,  of  this  city, 
were  the  first  to  give  to  this  combination  any  considerable  commercial 
importance ;  they  issued  the  preparation,  as  they  produced  it,  under  the 
ingenious  and  popular  name  of  chemical  food^  and  a  demand  was  soon 
created  for  it,  which  led  to  efforts  on  the  part  of  several  pharmaceutists 
to  improve  upon  the  published  recipes ;  it  was  in  this  stage  of  the  affiur 
that  my  name  became  connected  with  it  by  an  application  from  Prof. 
Procter,  editor  of  the  American  Journal  of  Pharmacy,  to  furnish  him 
with  my  recipe  for  the  preparation,  as  I  had  attained  considerable 
practical  acquaintance  with  it.  In  responding  to  this  request  from  one 
to  whom  our  profession  is  indebted  for  so  many  contributions  to  its 
available  resources,  I  was  influenced  by  no  desire  to  prejudice  the  in- 
terests of  the  house  who  at  that  time  were  the  principal  manufacturers 
of  this  preparation,  but  acted  on  the  principle,  fully  recognized  in  the 
Ethics  of  the  Philadelphia  College  of  Pharmacy  and  American  Phar- 
maceutical Association,  that  "any  discovery  which  is  useful  in  alle- 
viating human  suffering,  or  in  restoring  the  diseased  to  health,  should 
be  made  public  for  the  good  of  humanity,  and  the  general  advancement 
of  the  healing  art ;"  a  principle  of  reciprocity  which,  while  in  some 
instances  it  may  occasion  inconvenience,  is  in  so  many  ways  useful  to 
the  profession  and  to  every  member  of  it,  that  it  is  worthy  of  universal 
adoption. 

The  recipe  then  furnished  was  published,  with  my  name  attached, 
on  the  responsibility  of  the  editor  of  the  journal,  and  has  since  been 
adopted  by  numerous  pharmaceutists  in  this  country  and  also  in 
Great  Britain,  where  it  has  attained  considerable  popularity;  experience 
has  shown  that  the  quantity  of  sugar  then  prescribed  is  too  large,  and 
in  copying  it  for  insertion  here,  I  have  modified  it  so  as  to  avoid  that 
cause  of  precipitation.  I  have  also  substituted  a  flavoring  ingredient 
which  I  find  an  improvement  on  the  oil  of  orange  at  first  employed. 
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ParrisKs  Compound  Syrup  of  Phosphates. 


Take  of  Protosulphate  of  iron 
Phosphate  of  soda  . 
Phosphate  of  lime  . 
Phosphoric  acid,  glacial . 
Carbonate  of  soda  . 

.    3x. 

.    3xij. 
.    3xij. 
.    3xx. 

Carbonate  of  potasaa 
Muriatic  acid. 

.    3j. 

Water  of  ammonia,  of  each 

.    Sufficient. 

Powdered  cochineal 

.    3ij. 

Water    .... 

.    Sufficient. 

Sugar     .... 
Orange-flower  water 

.    ibijSviijjOffic. 

Dissolve  the  sulphate  of  iron  in  f3ij  of  boiling  water,  and  the  phos- 
phate of  soda  in  f^iv  of  boiling  water.  Mix  the  solutions,*  and  wash 
the  precipitated  phosphate  of  iron  till  the  washings  are  tasteless.  Dis- 
solve the  phosphate  of  lime  in  four  fluidounces  of  boiling  water  with 
sufficient  muriatic  acid  to  make  a  clear  solution ;  when  cool  precipi- 
tate it  with  water  of  ammonia,  and  wash  the  precipitate. 

To  the  freshly-precipitated  phosphates  as  thus  prepared,  add  the 
phosphoric  acid  previously  dissolved  in  water;  when  clear  add  the 
carbonates  of  soda  and  potassa,  previously  dissolved  in  water,  and 
muriatic  acid  to  dissolve  any  precipitate.  Now  dilute  'with  water  till 
it  reaches  the  measure  of  twenty-two  fluidounces,  add  the  sugar,  and 
towards  the  last,  the  cochineal ;  dissolve  by  the  aid  of  heat,  strain,  and 
when  cool  add  the  orange-flower  water. 

As  thus  made,  each  teaspoon ful  contains  about  2}  grains  of  phos- 
phate of  lime,  1  grain  of  phosphate  of  iron,  with  fractions  of  a  grain  of 
phosphates  of  soda  and  potassa,  besides  free  phosphoric  and  hydro- 
chloric acids.  The  solution  is  perfect,  the  taste  agreeably  acid,  and  the 
flavor  pleasant.  The  disposition  to  precipitate  a  bulky  sediment  of  the 
insoluble  phosphates  is  one  of  the  greatest  annoyances  in  this  prepara- 
tion, when  made  on  a  large  scale,  and  can  be  obviated  best  by  substitut- 
ing hydrochloric  acid  for  a  suitable  portion  of  the  phosphoric  acid  used, 
taking  care  to  separate  the  liquid  into  two  portions,  and  adding  the 
carbonate  of  soda  and  potassa  to  that  consisting  exclusively  of  the 
phosphoric  acid  solution,  lest  portions  of  chloride  of  sodium  and 
chloride  of  potassium  should  be  formed  and  contaminate  the  resulting 
solution. 

Scheffer^s  Process. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
sometimes  being  strictly  monobasic,  and  at  others  a  mixture  as  before 
described,  there  is  some  uncertainty  about  the  proportions  to  be  em- 
ployed, and  besides,  the  expensiveness  and  occasional  scarcity  of  the 
glacial  acid  operates  against  its  use.  These  considerations  have  in- 
duced the  trial  of  a  method  by  double  decomposition,  which  should 
always  furnish  a  uniform  strength  of  acid  from  a  cheap  and  accessible 
source. 
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E.  Scbeffer,  of  Louisville,  Ky^  has  proposed  to  take  49.25  drachms 
of  phosphate  of  lime,  34.125  sulphuric  acid,'  diluted  with  three  times 
its  weight  of  water,  put  them  in  a  thin  dish  and  heat  on  a  water- 
bath  for  half  a  day.  By  this  process  only  87.25  drachms  of  phosphate 
of  lime  will  be  decomposed  by  the  sulphuric  acid  which  combines  with 
the  lime  with  these  37.25  drachms  to  form  sulphate  of  lime,  while  the 
phosphoric  acid  is  set  free  and  holds  the  other  twelve  drachms  of  phos- 
phate of  lime  in  solution.  After  it  has  cooled,  the  magma  is  pressed, 
macerated  with  fresh  water,  and  again  pressed,  and  the  liquid  evapo- 
rated if  necessary  to  twenty  fluidounces,  cooled  and  filtered.  The  phos- 
phate of  iron  and  carbonate  of  potassa  and  soda  are  now  added  as  in 
the  recipe,  and  the  whole  made  into  a  syrup  secundem  ariem. 

The  washing  of  the  precipitated  sulphate  of  lime  is  best  performed 
in  a  funnel,  the  water  being  thrown  upon  the  middle  in  a  kind  of  a 
reservoir  formed  by  raising  the  precipitate  on  the  sides  of  the  funnel ; 
the  last  portions  are  collected  separately  and  evaporated  until,  with 
the  stronger  portion,  they  have  the  desired  measure. 

JRichardson^s  Method  of  PreparcUion. 

Joseph  G.  Bichardson,  of  Philadelphia,  has  proposed  to  use  citric 
acid  as  the  solvent  for  the  phosphates  in  the  compound  syrup,  this 
substitution,  though  probably  modifying  the  therapeutic  properties  of 
the  preparation,  furnishes  it  in  a  very  agreeable  form,  and  is  worthy 
a  more  extended  trial.  The  following  is  the  recipe  from  the  American 
Journal  of  Pharmacy^  vol.  xxx.  p.  19 : — 

B. — Solutions  of  persulphate  of  iron,  tJ.  S.  P. 

(containing  3iv  in  Oj) .         .        .        .    f5x. 
Pyrophosphate  of  soda  ....    2ss. 
Phosphate  of  lime. 
Phosphate  of  soda  (rhombic), 
Phosphate  of  potassa,  of  each  .        .    9iv. 

Hydrochloric  acid f  5ij. 

White  sugar 2xij. 

Citric  acid. 

Solution  of  ammonia,  of  each  .        .        .    Sufficient. 

Precipitate  the  solution  of  persulphate  of  iron  by  the  pyrophosphate 
of  soda,  dissolved  in  about  fSviij  of  water,  wash  the  precipitate,  tritu- 
rate it  with  5ij  citric  acid,  and  gradually  add  ammonia,  until  the  liquid 
becomes  clear  and  slightly  alkaline,  then  dissolve  the  phosphate  of 
lime  in  the  hydrochloric  acid,  precipitate  with  liquor  ammonise,  filter, 
wash  the  precipitate,  and  while  still  moist  triturate  with  9viij  citric 
acid,  and  let  it  stand  till  it  becomes  clear ;  mix  with  this  the  foregoing 
solution  of  pyrophosphate  of  iron,  neutralize  with  liquor  ammoni» 
and  slightly  acidify  with  eight  grains  of  citric  acid,  pulverize  the 
phosphates  of  soda  and  potassa  and  dissolve  them  in  this  liquid,  filter 
if  necessary,  add  the  sugar,  the  solution  of  which  is  to  be  effected  by 

'  MoDohjdrated  Bulphnrio  acid  is  made  bj  heating  the  pnre  acid  of  commerce  in  a 
IK>rcelain  capsule  in  a  sand  hath  until  acid  Tapon  begin  to  rise. 
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agitation  without  the  aid  of  heat,  and  lastly,  dilute  with  sufficient  water 
to  make  the  whole  measure  16  fiuidounces. 

If  preferred,  the  solution  may  be  colored  with  cochineal,  and  flavored 
to  taste. 

Syrup  of  Phosphate  of  Iron  and  Ammonia^  by  Joseph  Roberts^  Baltimore, 
Take  of  Sulphate  of  iron         .        .        .    278  grains. 


Phosphate  of  soda 
Glacial  phosphoric  acid 
Liquor  ammonisd 
Sugar 
Water 


369  grains. 
396  grains. 
Sufficient 
6^  ounces. 
Sufficient. 


Dissolve  the  phosphate  of  soda  and  the  sulphate  of  iron  separately. 
Mix  the  solutions  and  wash  the  resulting  precipitate  of  phosphate  of 
iron.  Then  to  one-half  the  phosphoric  acid  dissolved  in  one  ounce 
of  water,  add  liquor  ammonisd  until  it  is  saturated.  To  the  other  half 
of  the  phosphoric  acid  dissolve,  in  a  like  quantity  of  water,  add  the 
moist  phosphate  of  iron  and  dissolve  bv  a  gentle  heat,  then  add  the 
solution  of  phosphate  of  ammonia  and  the  sugar,  and  evaporate  to 
seven  fluidounces.  This  preparation  contains  4|  grains  of  phosphate 
of  iron,  4f  grains  of  phosphate  of  ammonia,  and  3j^  grains  of  phos- 
phoric acid,  to  a  fluidrachm  or  teaspoonful. 

The  peculiarity  of  this  preparation  is  the  large  amount  of  the 
ferruginous  phosphate  held  in  perfect  solution,  a  result  accomplished 
by  the  use  of  the  citrate  of  ammonia. 

Syrup  of  Phosphate  of  Manganese, 

B. — Salphate  of  manganese  (in  crystals)      .        .  ^iss,  gr.  ztIj. 

Phosphate  of  soda ^iiss  or  q.  s. 

Mariatic  acid f 5iv. 

Water,  q.  s.,  to  make fl^ij* 

Sagar,  q.  s.,  to  make,  with  the  foregoing  f^xiiss. 

Dissolve  the  salts  separately,  each  in  half  a  pint  of  water,  and  a^d  the 
solution  of  phosphate  of  soda  to  the  solation  of  salphate  of  manganese,  as 
loig  as  it  prodaces  a  precipitate,  which  wash  with  cold  water,  aad  dissolye 
by  means  of  the  mariatic  acid  ;  dilate  till  it  measures  seven  flaid^aaces,  then 
add  sngar  sufficient  to  make  up  the  bulk  of  twelve  and  a  half  ounces^  Each 
f5  contains  5  grains  of  the  salt. 

Syrup  of  Pyrophosphate  of  Iron, 

After  what  has  already  been  said  of  the  pyrophosphate  of  iron, 
it  will  only  be  necessary  to  append  a  working  formula  for  its  prepa- 
ration in  this  form.     Prof.  Procter's  is  as  follows : — 

Take  of  Pyrophosphate  of  soda      .        .  120  grains  (3  equivalents.) 

Solution  of  persulphate  of  iron  .  fto  contain  2  equivalents.) 

Water Sufficient. 

Citric  acid 40  grains.  ^ 

Liquor  ammonise        .        .        .  Sufficient  (about  f  5iss). 

Syrup  of  orange  flowers    .        .  2  fluidounces. 

Syrup Sufficient. 

82 
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Dissolve  the  pyrophosphate  in  4  fluidounces  of  water,  add  solution 
of  persulphate  of  iron  till  it  ceases  to  precipitate,  then  wash  the 
white  gelatinous  iron  salt  on  a  filter  till  the  washings  pass  tasteless. 
Triturate  the  iron  salt  in  a  mortar  with  the  citric  acid  previously 
powdered,  and  the  ammonia  gradually  added  with  constant  stirring, 
until  a  transparent  reddish  brown  liquid  is  obtained,  then  add  the 
syrup  till  14  fluidounces  are  attained.  This  has  no  ferruginous  taste. 
DosB,  a  teaspoonful. 

Syrup  of  Superphosphate  of  Iron. 

This  syrup  is  prepared  by  adding  freshly-precipitated  phosphate  of 
iron  to  saturation  in  a  boiling  solution  of  metaphosphoric  acid  (glacial). 
On  cooling  it  congeals  into  a  soft  mass  which  is  freely  soluble  in  water 
in  all  proportions,  and  free  from  inky  taste. 

The  syrup  is  made  from  this  by  dissolving  five  grains  in  each  flui* 
drachm  of  simple  syrup.     Dose,  a  fiuidrachm  or  less. 


Salts  of  Hypophosphorous  Acid. 

Hypophosphorous  acid,  as  already  shown,  is  a  compound  of  phos- 
jihorus  and  oxygen,  one  equivalent  of^  eitii,  PO.  It  requires,  how- 
ever, no  less  tWn  three  equivalents  of  water  to  form  the  liquia  acid, 
and  of  these,  two  equivalents  enter  into  its  salts,  one  only  being  re- 
placed by  bases.  When  heated,  these  salts  emit  phosphuretted  hydro- 
gen, a  peculiar  self-inflammable  gas  (firedamp)  of  an  odor  reminding, 
some,  of  garlic.  They  are  permanent  in  the  air,  but  in  solution,  by 
heat, i\ie  liable  to  absorb  oxygen ;  they  are  all  soluble  in  water,  and 
a  few  xiro  crystalline.  Several  processes  have  been  used  to  produce 
these  salts.  Eose  recommends  boiling  phosphorus  in  a  solution  of 
caustic  baryta  till  all  the  phosphorus  disappears,  and  the  vapors  have 
no  longer  the  garlic  odor.  Lime  is  found  to  answer  the  same  pur- 
pose, and  is  commonly  used.  Hypophosphite  of  lime  is  perhaps  the 
most  important  of  these  salts;  by  oxidation  in  the  animal  economy,  it 
is  probably  converted  into  readily  assimilable  nascent  phosphate  of 
lime,  and  by  decomposition  it  furnishes  the  other  salts  of  this  acid. 
It  ia,  moreover,  one  of  the  salts  most  highly  recommended  by  Dr. 
Churchill,  to  whose  suggestion,  in  the  first  instance,  the  employment 
of  these  remedies  may  be  traced. 

Prof.  Procter  has  brought  to  this  subject  his  admirable  talent  for 
research,  and  has  simplified  it  in  an  article  in  the  American  Journal 
of  Pknrmacy^  ,voL  xxx.  p.  118,  from  which  portions  of  what  follows 
are  quoted. 

Hypophosphite  of  Lime. 

When  phosphorus  is  boiled  with  milk  of  lime  it  gradually  disap- 
pears, with  evolution  of  spontaneously  inflammable  phosphuretted 
hydrogen,  which  explodes  as  it  reaches  the  atmosphere  with  the  forma- 
tion of  water  and  phosphoric  acid.  When  the  strong  odor  of  phos- 
phuretted hydrogen  ceases  to  be  given  off,  the  liquid  contains,  besides 
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the  excess  of  lime,  nearly  half  of  tjie  phosphorus  as  phosphate  of  lime, 
and  the  remainder,  deducting  the  considerable  portion  which  has 
escaped  into  the  air  as  phosphuretted  hydrogen,  is  hypophosphite  of 
lime.  According  to  Wurtz,  more  than  one  equivalent  of  water  is 
decomposed,  and  the  phosphuretted  hydrogen  is  accompanied  by  free 
hydrogen.  If  this  be  true,  the  source  of  the  super-oxidation  of  so 
much  of  the  phosphorus  is  traceable  to  the  resulting  oxygen ;  but 
Bose  is  of  the  opinion  that  this  oxygen  is  derived  from  the  atmo- 
spheric air  in  contact  with  the  boiling  liquid.  When  the  process  is 
conducted  in  a  flask,  it  requires  a  constant  ebullition  of  the  liquid  to 
prevent  the  explosion  consequent  upon  the  entrance  of  the  atmospheric 
air.  To  avoid  this  result,  it  has  been  found  safer  to  employ  a  deep, 
open  vessel.  The  constant  evolution  of  gas  and  vapor,  which  keeps 
a  froth  on  the  surface,  excludes  the  atmosphere  in  a  great  degree,  so 
that  the  yield  is  not  much  diminished,  whilst  the  safety  and  easiness 
of  the  process  are  greatly  increased.  The  process  should  be  conducted 
under  a  hood  with  a  strong  draught,  or  in  the  open  air,  to  avoid  t^e 
disagreeable  fumes  which  are  evolved. 

Take  of  Lime,  recently  burned    .        .        .4  lbs.  a  v. 
Phosphorus            .        .        .        .     1  lb.     " 
Water 5  gals. 

Slake  the  lime  with  a  gallon  of  the  water,  put  the  remainder  in  a 
deep  boiler,  and  as  soon  as  it  boils  add  the  slaked  lime,  and  mix  to  a 
uniform  milk.  The  phosphorus  is  now  added,  and  the  boiling  is  kept 
up  constantly,  adding  hot  water  from  time  to  time,  so  as  to  preserve 
the  measure  as  nearly  as  may  be,  until  it  is  all  oxidized  and  combined, 
and  the  strong  odor  of  the  gas  has  disappeared.  The  mixture  froths 
much,  and  but  little  of  the  phosphorus  reaches  the  surface.  Then  filter 
the  solution  through  close  muslin,  wash  out  that  portion  retained  by 
the  calcareous  residue  with  water,  and  evaporate  the  filtrate  till  re- 
duced to  six  pints.  The  concentrated  liquid  should  now  be  re-filtered 
to  remove  a  portion  of  carbonate  of  lime  which  has  resulted  from  the 
action  of  the  air  on  the  lime  in  solution,  and  again  evaporated  till  a 
pellicle  forms,  when  it  may  be  crystallized  by  standing  in  the  drying- 
room,  or  the  heat  may  be  continued  with  stirring  till  the  salt  granu- 
lates, when  it  should  be  introduced  into  bottles. 

Hypophosphite  of  lime  is  a  white  salt  with  a  pearly  margarin-like 
lustre,  and  crystallizes  in  flattened  prisms.  Its  composition,  aceord- 
ing  to  Wurtz,  is  CaO,  +  2HO,PO,  the  water  being  essential  to  the  salt. 
It  is  soluble  in  six  parts  of  cold  water,  and  in  not  much  less  of  boiling 
water ;  it  is  soluble  slightly  in  diluted  alcohol,  but  insoluble  in  alcohol 
sp.  gr.  .835. 

E.  ScheflFer  prepares  this  by  a  modification  of  this  process,  which, 
he  says,  saves  the  great  waste  occurring  in  the  above  process,  and  has 
the  advantage  of  liberating  very  little  of  the  ofiensive  gas  produced 
by  the  other.  He  first  oxidizes  the  phosphorus  by  fusing  it  under 
water,  and  pumping  atmospheric  air  into  it;  the  phosphorus  burns 
somewhat,  and  swells  up,  having  become  partially  converte<l  into 
oxide  of  phosphorus,  PjO,  and  now  combines  with  milk  of  lime  with- 
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out  boiling,  most  readily  at  130^  F^  the  gas  given  oS  being  chiefly 
hydrogen,  and  not,  as  in  the  other  case,  the  offensive  compound  of 
phosphoras  and  hydrogen,  the  production  of  which  is  so  great  an 
annoyance  in  the  neighborhood  of  chemical  manufactories. 

Hypophosphite  of  Soda, 

This  is  prepared  by  double  decomposition  between  hypophosphite 
of  lime  and  crystallized  carbonate  of  soda. 

Take  of  Hypophosphite  of  lime       .        .    6  oz. 
Crystallized  carbonate  of  soda    .    10  oz. 
Water A  sufficient  quantitj. 

Dissolve  the  hypophosphite  in  four  pints  of  water,  and  the  carbon- 
ate in  a  pint  and  a  half,  mix  the  solutions,  pour  the  mixture  on  a 
filter,  and  lixiviate  the  precipitate  of  carbonate  of  lime,  after  draining, 
with  water,  till  the  filtrate  measures  six  pints.  Evaporate  this  liquid 
d^efuUy  till  a  pellicle  forms,  and  then  stir  constantly,  continuing  the 
heat  till  it  granulates.  In  this  state  the  salt  is  pure  enough  for  medi- 
cal use ;  but  if  desired  in  crystals,  treat  the  granulated  salt  with 
alcohol  sp.  gr.  .835,  evaporate  the  solution  till  syrupy,  and  set  it  by  in 
a  warm  place  to  crystallize. 

Hypophosphite  of  soda  crystallizes  in  rectangular  tables  with  a 
pearly  lustre,  is  quite  soluble  in  water  and  in  ordinary  alcohol,  and  de- 
liquesces when  exposed  to  the  air.   Its  composition  is  NaO+ 2H0,P0a. 

Hypophosphite  of  Poiassa. 

This  is  prepared  by  the  same  process  as  that  given  above  for  the 
soda  salt,  substituting  five  and  three-quarters  ounces  of  granulated 
carbonate  of  potassa^  in  place  of  ten  ounces  of  crystallized  carbonate  of 
soda,  and  using  half  a  pint  instead  of  a  pint  and  a  half  of  water  to  dis- 
solve it. 

Hypophosphite  of  potassa  is  a  white,  opaque,  deliquescent  salt,  very 
soluble  m  water  and  alcohol.  Its  greater  tendency  to  absorb  moisture 
renders  it  less  eligible  for  prescription  than  the  soda  salt  Its  compo- 
sition is  K0-h2H0,P0. 

Hypophosphite  of  Ammonia. 

This  is  prepared  from  hypophosphite  of  lime  and  sulphate  or  car- 
bonate of  ammonia. 

Take  of  Hypophosphate  of  lime    .        .        .        .    6  oz. 

Sesquicarbonate  of  ammonia  (translucent)     7.23  oz. 
Water A  sufficient  quantity. 

Dissolve  the  lime  salt  in  four  pints  of  water,  and  the  ammonia  salt 
in  two  pints  of  water,  mix  the  solutions,  drain  the  resulting  carbonate 
of  lime,  and  wash  out  the  retained  solution  with  water.  The  filtrate 
should  then  be  evaporated  carefully  to  dryness,  then  dissolved  in 
alcohol,  filtered,  evaporated,  and  crystallized. 

This  salt  is  deliquescent  in  the  air,  very  soluble  in  alcohol  and 
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water,  and  when  carefully  heated  evolves  ammonia,  and  leaves  hy- 
drated  hypophosphorous  acid.  The  composition  of  this  salt  is  NH3+ 
2H0,P0. 

Bypophosphites  of  Iron. 

There  are  two  hypophosphites  of  iron  in  use  in  the  preparations 
which  follow,  hypophosphite  of  seusquioxide,  Fe-O^ySPO,  as  suggested 
by  Prof.  Procter,  and  hypophosphite  of  protoxide,  FeO,2HO,PO,  pro- 
posed by  W.  S.  Thompson,  of  Baltimore.  The  first  of  these  is  di- 
rected to  be  prepared  by  precipitating  a  solution  of  hypophosphite  of 
soda  or  ammonia  with  solution  of  sesquisulphate  of  iron.  It  is  necep- 
sary  to  avoid  the  presence  of  an  alkaline  carbonate  or  the  precipitate 
will  be  contaminated  with  free  sesquioxide  of  iron.  After  washing 
the  gelatinous  precipitate  thrown  down  by  the  mixed  liquids,  which 
must  be  done  with  care,  as  in  this  state  it  is  soluble,  it  may  be  dried 
into  an  amorphous,  tasteless  white  powder,  freely  soluble  in  hydro- 
chloric and  hypophosphorous  acids. 

The  hypophosphite  of  protoxide  of  iron  is  present  in  one  of  the 
syrups  for  which  recipes  are  given  below,  and  is  recommended  in  this 
form  of  preparation  by  being  more  permanent  than  the  sesquisalt, 
which,  as  observed  by  W.  S.  Thompson,  continually  tends  to  pass 
into  proto-salt  in  saccharine  solution;  the  proto-salt  is  also  more 
soluble. 

Hypophosphorous  Acid, 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free 
state,  but  it  is  highly  probable  that  it  may  come  into  use.  Any  claims 
which  phosphoric  acid  may  possess  as  an  agent  to  supply  the  waste 
of  phosphorus  and  phosphates  in  the  human  economy,  will  be  more 
than  equalled  by  this  acid.  Hypophosphite  of  baryta  is  the  salt 
which  is  most  eligible  for  the  preparation  of  this  acid,  but  it  is  con- 
venient to  prepare  it  from  the  lime  salt,  viz : — 

Take  of  Hypophosphite  of  lime  .  .  480  grains. 
Crystallized  oxalic  acid  .  .  350  grains. 
Distilled  water     ....    9  fluidoz. 

Dissolve  the  hypophosphite  of  lime  in  six  ounces  of  the  water  and 
the  acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions, 
pour  the  mixture  on  a  white  paper  filter,  and  when  the  liquid  has 
passed,  add  distilled  water  carefully,  till  it  measures  ten  fiuidounces, 
and  evaporate  this  to  eight  and  a  half  fiuidounces. 

The  solution  thus  prepared  contains  about  ten  per  cent  of  terhy- 
drated  hypophosphorous  acid  (H0-h2H0,P0),  a  teaspoonful  repre- 
senting six  grains  of  the  acid,  which  contains  two  and  a  quarter  grains 
of  phosphorus.  The  dose  of  this  acid  solution  will  probably  vary 
from  ten  minims  to  a  teaspoonful. 

Hypophosphite  of  Manganese. — A  preparation  containing  this  salt 
having  been  prescribed,  it  is  appropriate  to  mention  it  in  this  place, 
though,  as  it  is  not  sold  in  a  separate  state,  it  need  not  be  separately 

treated  of  in  this  place.     (See  Syrup  of  Hypophosphite  of  Manganese.) 
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Hypophosphite  of  Quinia. 

This  elegant  salt  introduced  to  notice  by  Prof.  J.  Lawrence  Smith, 
of  Louisville,  Ky^  is  made  with  facility  by  dissolving  one  ounce  sul- 
phate of  quinia  in  water,  by  the  aid  of  diluted  sulphuric  acid,  then 
precipitating  the  alkaloid  with  ammonia,  washing,  digesting  in  hypo- 
phosphorous  acid  with  heat ;  the  quinia  in  excess,  after  filtering,  il 
evaporates  spontaneously  till  it  crvstallizes.  It  may  also  be  made 
by  double  decomposition  between  hypophosphite  of  baryta  and  sul- 
phate of  quiuia.  It  is  in  elegant  tufts  of  featnery  crystals,  soft  to  the 
touch,  soluble  in  60  parts  of  water,  and  more  so  in  hot  water.  It  loses 
water  at  300^,  melts  and  turns  brown.    Dose,  one  to  five  grains. 

Eligible  Comhinations  of  the  Hypophosphites. 

The  following  preparations  have  all  been  suggested  within  a  recent 
period  as  eligible  combinations  for  administering  these  remedies.  I 
also  insert  my  own  recipes,  which  have  not  before  appeared  in  print 

Procter's  Syrup  of  Hypophosphite  of  Lime. 

Take  of  Hypophosphite  of  lime    .        .        .1  ounce. 

Water 9^  fluidounces. 

White  sugar  .        .        .        .12  ounces. 

Fluid  extract  of  vanilla  .        .    \  fiuidounce. 

Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by  aid 
of  heat,  and  add  the  vanilla.  The  dose  is  from  a  teaspoonful  (three 
and  a  half  grains)  to  a  tablespoonful  (fourteen  grains),  according  to 
the  circumstances  of  the  case,  three  times  a  day. 

Procter's  Compound  Syrup  of  Hypophosphites. 

Take  of  Hypophosphite  of  lime 256  grains. 

Hypophosphite  of  soda 192      " 

Hypophosphite  of  potassa  ....  128  " 
Hypophosphite  of  iron'  (recently  precipitated)  .  96  " 
Hypophosphorous  acid  solution        .  q.  s.  or  240      " 

White  sugar 9  ounces. 

Extract  of  vanilla \  ounce. 

Water A  sufficient  quantity. 

Dissolve  the  salts  of  lime,  soda,  and  potassa  in  six  ounces  of  water; 
put  the  iron  salt  in  a  mortar,  and  gradually  add  solution  of  hypophos- 
phorous acid  till  it  is  dissolved ;  to  this  add  the  solution  of  the  other 
salts,  after  it  has  been  rendered  slightly  acidulous  with  the  same  acid, 
and  then,  water,  till  the  whole  measures  twelve  fluidounces.  Dissolve 
in  this  the  sugar,  with  heat,  and  flavor  with  the  vanilla. 

Without  flavoring,  this  syrup  is  not  unpleasant. 

'  This  qnantitjy  96  grains,  of  hypophosphite  of  iron  is  obtained  when  128  grains  of 
hypophosphite  of  soda,  dissolved  in  two  ounces  of  water,  is  decomposed  with  a  slight 
excess  of  solution  of  persulphate  of  iron,  and  the  white  precipitate  well  washed  on  a 
filter  with  water. 
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Wm,  S.  T^hompsovCs  Syrup  of  Hypophosphiles.    {Containing  the  Proto- 

salt  of  Iron.) 

Take  of  Hgrpophosphite  of  lime  ....  256  grains. 

~  '      "  .  192       " 

.  128       " 

.  185       " 

.  240      " 

.  S|  fl.  ounces. 

•  12  ounces. 


Hypophosphite  of  soda 
Hypophoephite  of  potassa 
Protosalphate  of  iron,  crystallized 
Carbonate  of  soda 

Hypoph^phorous  acid,.«p.  gr.  1.036 
Sugar  

Dissolve  the  protosulphate  of  iron  and  carbonate  of  soda,  each  sepa- 
rately, in  four  fluidounces  of  water,  and  mix  the  solutions.  Wash  the 
Srecipitated  carbonate  of  iron  thoroughly  with  sweetened  water,  and 
rain  it  on  a  muslin  filter.  Having  placed  the  salts  of  lime,  soda,  and 
potassa  in  a  suitable  porcelain  dish,  add  about  two  fluidounces  of  water, 
and  one  fluidounce  of  hypophosphorous  acid  ;  heat  the  mixture  gently, 
and  add  the  moist  carbonate  of  iron,  in  small  portions,  from  time  to 
time,  alternately  with  the  hypophosphorous  acid,  until  the  solution  is 
complete.  Add  water  enough  to  make  the  whole  measure  ten  fluid- 
ounces;  pour  it  into  a  bottle  containing  the  sugar  and  agitate  as 
before. — Joum.  and  Trans,  of  Maryland  College  of  Pharm.^  June,  1858. 

ParrisKa  Syrup  of  the  Hypophosphites, 

The  presence  of  preparations  of  iron  in  these  compounds  was  not 
called  for  by  the  original  discoverer  of  their  therapeutic  value,  who 
considers  the  alkaline  and  earthy  hypophosphites  as  superior  to  any  of 
the  ordinary  ^^hoematogens^^^  and  in  practice  I  believe  the  following  very 
simple  preparations  have  been  found  fully  equal  to  those  in  which, 
iron  is  introduced  with  an  excess  of  hypophosphorous  acid. 

Take  of  Hypophosphite  of  litne     .        .        .    Siss. 

Sss. 


"  soda 

"  potassa 


3ss. 

Bbj,  12  oz. 
Oj  f3iv. 
f3j. 


Sugar  (com.) 
Hot  water 
Orange-flower  water  . 

Make  a  solution  of  the  mixed  salts  in  the  hot  water,  filter  through 
paper,  dissolve  the  sugar  in  the  solution  by  the  aid  of  heat;  strain 
and  add  the  orange-flower  water.  Doss,  a  teaspoonful,  containing 
nearly  five  grains  of  the  mixed  salts. 

The  glycerole  of  hypophosphites  has  the  same  composition  as  the 
foregoing,  except  that  the  solution  is  formed  with  a  less  proportion  of 
water,  to  which  a  smaller  portion  of  sugar  is  added,  and  the  quantity 
made  up  with  glycerin.  We  modify  the  flavor,  also,  by  the  use  of  a 
little  oil  of  bitter  almonds,  to  distinguish  it  from  the  corresponding 
syrnp. 

Some  pharmaceutists  omit  the  sugar  altogether,  and  propose  this 
course  in  making  all  glyceroles,  using  glycerin  as  the  solvent,  as  well  as 
for  its  nutritive  and  remedial  properties.    I  do  not  find  this  to  furnish  a 
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sionally  used.  The  former,  according  to  Dr.  Pareira,  "increases  incon- 
testably  the  presence  of  calcareous  salts  in  the  bones,  the  blood,  and 
the  urine,"  and  is  hence  useful  in  rickets ;  and  the  latter,  in  addition 
to  the  well-known  general  effects  of  the  ferruginous  salts,  has  enjoyed 
a  high  reputation  in  Europe  as  an  alterative,  both  internally  and  ex- 
ternally used. 

The  chief  practical  difficulty  about  the  use  of  these  preparations 
has  been  their  insolubility,  and  their  present  popularity  is  undoubtedly 
due  to  their  being  scientifically  combined  with  the  alkaline  phosphates, 
in  such  proportion  as  the  study  of  the  healthy  secretions,  and  the 
normal  composition  of  the  tissues  indicates,  and,  above  all,  their  being 
in  perfect  solution  in  an  eligible  form,  commending  itself  to  the  taste 
of  the  patient.  The  capability  of  assimilation  of  medicinal  substances 
has  long  been  known  to  depend  greatly  upon  their  state  of  division, 
and  no  degree  of  comminution  of  a  solid  substance  seems  so  favorable 
to  this  object  as  perfect  solution.  That  the  so  called  chemical  food 
is  ^  useful  and  elegant  tonic,  meeting  a  want  constantly  experienced 
by  practitioners  in  treating  chronic  cases,  is  attested  by  thousands  who 
have  used  it 

The  value  of  the  salts  of  hypophosphorous  acid  has  been  much  more 
zealously  called  in  question,  but  can  no  more  admit  of  a  doubt;  the  ex-. 
traordinary  claim  set  up  by  Dr.  Churchill,  of  a  specific  property  pos- 
sessed by  these  salts  of  curing  consumption,  even  after  it  has  progressed 
beyond  its  incipient  stage,  is  certainly  not  established  by  general  expe- 
rience, but  there  is  a  cloud  of  witnesses  to  the  utility  and  singular  effi- 
ciency of  these  remedies  in  the  treatment  of  many  cases  of  nervous 
and  general  debility  and  ill  health. 

This  is  not  the  place  to  dwell  upon  this  subject,  but  the  remarks 
here  made  may  serve  as  answers  to  the  numerous  inquiries  addressed 
to  me  by  physicians,  though  they  must  be  taken  as  the  opinion  of  a 
pharmaceutist,  whose  position  and  pursuits  do  not  qualify  him  to  pro- 
nounce upon  a  purely  therapeutical  question. 
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CHAPTER   VI. 

IRON  AND  MANGANESE. 

Ferrum.    (Iron.) 

Ferri  Bamenta  {Iron  Filings).     Fern  Filum  {Iron  Wire), 

This  indispensable  metal  is  too  well  known  to  require  description. 
Its  purest  common  form  is  that  of  wire,  or  preferably  card  teeth.  The 
filings  (Kamenta),  when  obtained  as  a  residuum  from  the  manufactorieSi 
are  apt  to  be  contaminated  with  other  metals.  They  are  also  liable  to 
rust,  which  is  objectionable  in  some  cases. 

The  salts  of  iron  used  in  medicine  are  numerous,  including  salts  of 
the  protoxide,  of  the  sesquioxide,  and  of  the  black  or  magnetic  oxidei 
and  also  halogen  salts.  The  salts  of  protoxide  are  now  generally 
termed  by  chemists  ferrous  salts,  and  are  accordingly  named  ferrous 
sulphate,  ferrous  carbonate,  &c.  While  the  salts  of  the  peroxide 
(sesquioxide)  are  named  ferric  salts,  as  ferric  sulphate,  ferric  oxalate, 
&c.  While  the  salts  of  the  black  oxide,  which  may  be  regarded  as  a 
compound  of  the  proto  and  sesquioxide,  are  named  ferroso- ferric  salts, 
and  the  chlorides,  iodides,  &c.,  follow  the  same  rule.  This  rule,  which 
gives  simplicity  and  accuracy  to  the  nomenclature  of  this  and  of  the 
other  metals,  is  not  yet  adopted  in  the  Pharmacopoeia^  and  the  terms 
are  only  employed  in  this  work  as  synonyms.  The  officinal  names 
of  the  halogen  and  analogous  compounds  are  likewise  different  in  some 
instances  from  those  adopted  by  modern  chemists,  for  while  the  com- 

Eounds  of  chlorine  are  called  chlorides,  those  of  sulphur  and  cyanogen 
ave  the  termination,  uret. 

Iron  is  conveniently  recognized  in  its  protosalts,  by  the  following  tests. 
They  have  a  green  color  in  eolation,  potassa  and  soda  throw  down  a  white 
hydrate,  which  becomes  black  on  hoiling  from  loss  qf  water ;  this  oxide  un- 
dergoes changes  by  exposure  to  the  air  to  gray,  green,  bluish-black,  and  then 
to  the  red  sesquioxide.  Alkaline  carbonates  affect  it  similarly.  These  salts 
are  not  precipitated  by  snlphnretted  hydrogen,  as  many  metallic  salts  are, 
but  give  a  hlack  precipitate  with  alkaline  sniphurets.  They  give  a  white 
precipitate  when  free  from  sesquisalts,  with  ferrocyanide  of  potassium ;  by  ex- 
posure this  becomes  bine  ;  by  ferricyanide  an  intense  blue  is  immediately  pro- 
duced.    Tannic  acid  only  blackens  these  salts  when  they  contain  sesquisalts. 

The  sesquisalts  of  iron  have  generally  a  yellow  tint,  but  by  dissolving  in 
excess  of  ferric-oxide  become  red.  {Graham,)  Alkalies  and  alkaline  carbo- 
nates throw  down  a  red-brown  precipitate  of  hydrated  sesquioxide ;  sulphu- 
retted hydrogen  converts  them  into  protosalts  with  precipitation  of  sulphur; 
ferrocyanide  of  potassium  throws  down  Prussian  blue,  but  the  ferricyanide 
has  no  effect,  except  upon  protosalts.  Tannic  acid  produces  a  bluish-black 
precipitate,  the  basis  of  common  black  ink. 
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The  well-known  tonic  ^^Jicemaiogenic^^  properties  of  the  iron  salts,  of 
which  the  officinal  and  unofficinal  preparations  are  presented  in  the 
order  in  which  they  are  treated  in  this  chapter  (the  unofficinal  in  Ita- 
lics), are  much  modified  by  the  combinations  in  which  it  exists,  and 
its  salts  have  a  wide  range  of  therapeutic  action. 

Pbepabations  of  Iron. 


Name. 

Comp. 

DOM. 

Remarks. 

Ferri  palvis 

Fe 

gr.  j-gr.  iij. 

Steel  gray  powder. 

Ferri  sulphas 

Fe0,S0jr4-7H0      » 

gr.  ▼. 

Green  crystals. 

Ferri  et  guinise  ndphas 

gr.  J  to  iv. 

Octohedrons. 

Ferri  et  ammonise  nUphtu 

gr.  iij  to  vj 

Ferri  tulphas  exsiccat. 

Pe0,S034-H0 

gr.  iij. 

Whitish  powder. 

Syrupus/erriprotocarbonatis 

10  per  ct.,  Fe0,C0j 

Dose,  f  5j» 

Colorless. 

Ferri  subcarbonas 

Fej03,2H04-Pe0,C0j  f 

gr.  v—a- 

D'k  brown  powder. 

Ferri  sesqui  chloridi 

Pe,CL 

Styptic. 

Tinct.  ferri  ohloridi 

gr.xxxiJ(PeaCl3)tofSJ 

T1\,X — XXX. 

Clear  yePw  liquid. 

Spiritua/erri  ehlorati  aether  eus 

Hlxxx. 

Used  in  Europe. 

Ferram  ammoniatum 

15  per  ot.,  FegCl, 

gr.  iv— X. 

Orange  col.  grains. 

Uq,  ferri  per  ttdphatis 

Fe^3,3S0--|-Aq. 
FejOsjSHO 

Light  b'wn  liquid. 

Ferri  ozidum  hydratum 

f3j— fSsa 

Moistb'wn  magma. 

Liq.  ferri  citratis 

niiij— V. 

M  contains  3J. 
Uamet  col.  scales. 

Ferri  oitras 

FeA,C.«H,0,, 
Variable 

gr.  iij-v. 

Ferri  et  quiniae  citrae 

gr.  ij— V. 

II             II 

Ferri  et  strychniaB  citrcu 

(( 

gr.  iij. 

11             II 

Ferri  et  zinci  citnu 

II 

gr.  ij  to  ▼. 

Greenish  scales. 

Sjfr,fem  citratis 
^fr,  ferri  protocitrcUis 
Ferri  et  ammon.  citras 

3j  in  each  f  |j 

T11.XX— f5J. 

fij  contains  5]* 

II 

Hlxxx — f3j. 

II              ti 

gr.  ▼. 

Ghmiet  scales. 

Fern  et  magnetim  citrcu 

gr.  ▼. 

Greenish  scales. 

Ferri  aeetas 

In  solution  and  tinct. 

Seepage  516. 

Fern  tanncu 

gr.  X. 

Black,  insoluble. 

Ferri  lactcu 

Fe0,L,3H0 

gr.  j— gr.  V. 

White  plates  or 
powder. 

Fern  proto-tartras 

2FeO,C8H,0,o 

gr.  ▼  to  X. 

Crystalline  powd. 

Fern  et  ammoniaB  tartrcu 

NH3,Fej03,CgH,0,o+4aq 

gr.  y  to  X. 

Garnet  col.  scales. 

Ferri  et  potasssB  tartras 

Fe,0„KO,2C8H^O,o 

gr.  X— 9j. 

II               II 

Ferri  ferrocyannretam 

3Cfy,4Fe 

gr.  V — XV, 

Prus*n  blue,  cakes. 

laq.  ferri  nitratis 

Fea0„3N0.+Aq. 

Fe0,N0.4-S7r. 

F©j03,3C107 

Fel 

n\,x— XX. 

f  Astring'tinbow- 
\     el  complaints. 

Syr,  ferri  protonitrcUis 

T1\,XV — XX. 

JUq.  ferri  hypochlorcUis 

nix. 

1.12th  of  its  weight 

Ferri  iodidum 

gr.  ij— V. 

Decomposes  spon- 

taneously. 

Liq.  ferri  iodidi 

gr.  vij  (Pel)  to  f  3J 

T1\,xx — xl. 

Light  green  syrup. 

Ferri  bromidum 

Fe,Br 

gr.  ij— ▼. 

Brick  red  powder. 

Syr,  ferri  bromidi 

n^xx — xl. 

Greenish  syrup. 

Liq.  ferri  bromidi 

(Qillespie's) 

niv— X. 

See  Bromine, 

Ferri  sulphuretum 

PeS 

gr.  V— X. 

( Rxtemally  in 
\     baths. 

Ferri  et  potttssii  sulphuretum 

FeS,2KS,4.KSjO, 

gr.  V. 

Ferri  Valerianae 

Pe,0„3Va. 

gr-J- 

Red,  amorphous. 

Ferri  Pulvis,  U.  S.     {Iron  by  Hydrogen.     Qtievenne's  Iron.) 

Prepared  by  passing  a  stream  of  hydrogen  over  the  calcined  sub- 
carbonate  (dry  sesqaioxide),  contained  in  a  gun^barrel  heated  to  low 
redness,  by  which  the  oxygen  of  the  oxide  combines  with  hydrogen, 
forming  water,  and  leaves  the  metal  in  a  very  fine  condition. 


*  See  Phosphorus  Compounds,  &c. 
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It  is  an  impalpable  powder,  of  a  steel  gray  color,  soluble  in  dilate 
hydrochloric  and  sulphuric  acids,  with  rapid  evolution  of  hydrogen. 
It  oxidizes  when  exposed  to  damp  air,  ana  should  be  kept  in  bottles. 
It  is  usually  contaminated  with  a  little  carbon,  black  oxiae,  and  ooca- 
sionally  sulphuret  of  iron.  The  latter  impurities  give  it  a  dull  black 
color.  When  well  prepared,  it  will  burn  on  the  application  of  a  lighted 
taper ;  and  a  small  portion  of  it,  struck  on  an  anvil  with  a  hammer, 
forms  a  scale  having  a  brilliant  metallic  lustre. 

Metallic  iron  possesses  in  a  high  degree  the  property  of  restoring 
to  the  blood  this  essential  ingredient,  wheu,  from  disease,  it  is  deficient 
From  its  extreme  'fineness,  it  is  readily  soluble  in  the  stomach,  and 
the  only  objection  to  its  use  is  that  occasionally  it  produces  eructations 
of  hydrogen,  or  if  it  contains  sulphuret  of  iron,  sulphuretted  hydrogen 
is  evolved. 

This,  like  other  iron  preparations,  is  apt  to  produce  astringent 
effects,  though  less  so  than  the  persalts;  hence  the  occasional  use  of 
mild  purgatives  during  its  administration.  It  also  blackens  the 
stools. 

Iron,  in  powder,  is  usually  given  in  the  dose  of  two  grains.  It  is 
conveniently  given  in  lozenges,  made  with  chocolate,  though  it  has 
more  taste  than  the  subcarbonate.  In  pills  it  is  much  combined  with 
the  tonic  extracts.    (See  Extemporaneous  Pharmacy,) 

•  Ferri  Sulphas^  U.  S.    {Sulphate  of  Iron.     Cfreen  Vttrtol) 

Prepared  by  dissolving  iron  wire  in  diluted  sulphuric  acid.  One 
eq.  of  iron  decomposing  one  of  water,  combines  with  its  oxygen,  and 
forms  a  protoxide,  which  last  unites  with  one  eq.  of  sulphuric  acid  to 
form  sulphate  of  protoxide  of  iron.  The  hydrogen  is  liberated  in  a 
gaseous  form,  and  may  be  collected  for  experiment.  Green  vitriol  of 
commerce,  which  is  used  in  the  arts,  is  an  impure  sulphate,  containing 
peroxide.  It  is  prepared  from  the  native  sulphuret,  and  may  be  puri- 
fied by  crystallization. 

When  pure,  sulphate  of  iron  is  in  light  bluish  green  rhomboidal 

?risms,  haviug  an  astringent,  styptic  taste.  Composition,  FeO,S03+ 
HO.  It  dissolves  in  about  one  and  a  half  times  its  weight  of  cold 
water;  is  insoluble  in  alcohol;  when  exposed  to  air  and  moisture,  it 
oxidizes,  and  becomes  covered  with  a  brownish  yellow  peroxide.  It 
also  effloresces,  becoming  white  on  the  surface. 

Owing  to  the  large  amount  of  water  in  its  crystals,  it  is  inconvenient 
to  dispense,  in  combination  with  vegetable  substances  in  the  form  of 
powder  or  pill;  and  hence,  in  the  Edinburgh  and  Dublin  Pharmaco- 
peias, is  directed  to  be  exposed  to  a  moderate  heat  till  it  is  converted 
into  a  dry  whitish  mass,  which  is  to  be  reduced  to  powder,  and  is 
called  Ferri  Sulphas  Exsiccatum.  By  this  it  loses  six  equivalents  of 
water,  and  is  consequently  much  stronger  than  the  crystallized  salt. 
In  addition  to  the  *'  haematic"  virtues  common  to  the  iron  salts,  this 
preparation  is  decidedly  astringent.  It  is  much  prescribed  internally 
in  cases  attended  with  immoderate  discharges,  and  is  also  used  exter- 
nally, in  injections,  &c.,  though  less  frequently  than  sulphates  of  zinc 
and  copper.    Doss,  in  crystals,  5  grains ;  dried,  8  grains. 
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The  presence  of  copper  in  this  salt  may  be  detected  by  placing  a  clean 
polished  spatnla  in  the  solution.  If  copper  is  present,  it  will  be  precipitated 
with  its  characteristic  color  on  the  surface  of  the  iron. 

I'erri  et  QuinuB  Sulphas,     (Sulphate  of  Iron  and  Quinine.) 

As  a  first  step  to  the  preparation  of  this  salt,  it  is  necessary  to  prepare 
the  sesquisulphate  of  iron;  125  grains  crystallized  protosnlphate  of  iron, 
is  in  the  usnal  way  made  into  a  solution  of  the  sesquisulphate,  which  is  then 
mixed  with  a  solution  of  480  grains  crystallized  sulphate  of  quinia  and  the 
mixture  set  aside.  In  several  months  colorless  octohedrons  crystallize  out, 
of  a  strongly  bitter  taste,  and  nearly  insoluble  in  water.  * 

The  salt  combines  the  medicinal  virtues  of  iron  and  quinia,  and  is  used  in 
doses  of  from  one  to  four  grains.  It  is  more  astringent  than  the  citrate  of 
these  bases. 

Ferri  Subcarhonaa^  U.  S.    {Precipitated  Carbonate  of  Iron) 

Made  by  decomposing  the  sulphate  of  iron  by  means  of  an  alkaline 
carbonate,  as  the  carbonate  of  soda.  When  first  formed,  it  is  a  bulky 
greenish,  almost  white,  precipitate,  which  may  be  converted,  by 
admixture  with  sugar,  into  Yallette's  mass,  which  see;  but  when 
dried  in  air,  it  becomes  much  darker,  and  finally  brown,  from  more 
or  less  conversion  into  the  sesquioxide  and  loss  of  carbonic  acid. 
If  the  drying  is  carried  on  at  a  low  temperature,  this  change  is  only 
partial,  and  the  preparation  effervesces  rapidly  when  thrown  into  acids, 
and  has  a  dark  brown  color.  This  is  a  much  more  soluble  form,  and  to 
be  preferred  to  the  bright  red  colored  powder  produced  by  heating. 

The  subcarbonate  of  iron  is  one  of  the  most  popular  of  the  chaly- 
beate salts.  It  has  the  properties  attributed  to  the  powder  of  iron, 
with  a  more  agreeable  efiect  from  swallowing  it.  The  carbonate  is 
not  astringent,  and  produces  little  or  no  action  upon  the  mucous  mem- 
branes of  the  alimentary  canal.    Dose,  gr.  v  to  9j. 

Syrup  of  ProtocarhoncUe  of  Iron, 

The  facility  with  which  protocarbonate  of  iron  dissolves  in  simple  syrup 
makes  this  liquid  form  of  administration  particularly  eligible,  especially  as 
the  solution  is  nearly  colorless,  and  the  presence  of  sugar  completely  protects 
the  salt  from  further  oxidation  and  change.     It  may  be  made  as  follows : — 

Take  of  Sulphate  of  iron ^ij. 

Crystallized  carb.  soda  ....  §iiss. 

Water Oij. 

White  sugar ^iv. 

First,  dissolve  the  sulphate  of  iron  and  two  ounces  of  the  sugar  in  16  oz. 
of  the  water,  with  ebullition,  and  filter ;  then  the  carbonate  of  soda  with  the 
remaining  sugar  in  the  remainder  of  the  water,  with  ebullition,  and  filter ; 
when  the  solutions  have  cooled,  mix  them  in  a  glass  vessel  and  shake  for  a 
moment ;  allow  the  precipitate  to  collect  during  twenty-four  hours,  and  decant. 
Afterwards, 

Take  of  White  sugar Siiss. 

Water fix. 

Dissolve  with  ebullition,  and  filter.     To  this,  when  cold,  add  the  precipitate, 
allow  it  to  subside,  and  decant.    Repeat  the  process,  to  remove  sulphate  of 
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soda,  resulting  from  the  doable  decomposition.  This  should  be  dpne  qalcklj 
to  avoid  unnecessary  solution  of  the  precipitate.  Subsequently  agitate  the 
precipitate  from  time  to  time  in  a  fresh  portion  of  a  like  saccharine  solution; 
it  will  dissolve  in  a  few  days.     Lastly, 


Take  of  White  sugar 
Water 


Sxxxviiiss. 
f^zix. 


Fig.  203. 


Add  the  saccharine-ferruginous  solution,  and  boil  to  sp.  gr.  1.262  (at  boiling 
point),  and  flavor  with  tincture  of  fresh  lemon  or  orange-peel.  The  product 
will  be  sixty-four  fluidounces  of  an  almost  colorless,  clear  syrup  of  proto- 
carbonate  of  iron,  ^sontaining  9.90  per  cent,  of  oxide  of  iron. — Am.  Joum. 
Pharm.,  vol.  xxx.  p.  469.     (See  Pit.  Ferri  CarhoncUis,) 

Tinctura  Ferri  Chhridij  U.  S.     {Tincture  of  Muriate  of  Iron  ) 

This  is  one  of  the  preparations  usually  made  by  the  apothecary.  It 
is  placed  among  the  preparations  of  iron  in  the  Pharmacopoeia^  though 
also  adapted  to  be  inserted  among  the  tinctures : — 

Take  of  Subcarbonate  of  iron        .        ,    Three  ounces. 
Muriatic  acid    ....    Half  a  pint. 
Alcohol A  pint  and  a  half. 

Pour  the  acid  on  the  subcarbonate  of  iron  in  a  glass  or  porcelain 

vessel.  Mix  them,  and  when  efferves- 
cence has  ceased,  apply  a  gentle  heat, 
and  continue  it,  stirring  occasionally  un- 
til the  powder  is  dissolved ;  then  filter 
the  solution,  and  mix  it  with  the  alco- 
hol. It  is  an  equally  good  plan  to  mix 
the  dissolved  chloride  before  filtering; 
the  quantity  of  liquid  to  be  filtered  is 
thus  larger,  but  the  filter  is  less  likely  to 
break.  As  a  small  portion  of  the  pow- 
der will  be  apt  to  remain  undissolved, 
the  wash-bottle  may  be  used,  as  shown  in 
Fig.  204,  to  spirt  a  strong  jet  of  alcohol 
into  the  dish  and  thus  carry  all  the  con- 
tents on  to  the  filter. 
•  The  tincture  of  chloride  of  iron  is  a 
solution  of  the  sesquichloride  {JPejOl^  in 
alcohol ;  it  should  contain  about  thirty- 
two  grains  of  that  salt  to  flj.  If  a  con- 
siderable proportion  of  subcarbonate  re- 
mains undissolved,  from  its  peculiar 
insoluble  molecular  condition,  or  from 
deficiency  of  strength  in  the  muriatic 
acid,  a  little  more  acid  should  be  added 
before  withdrawing  the  heat,  or  prefer- 
ably, adopting  the  suggestion  of  A.  P. 
Sharpe,  of  Baltimore,  muriatic  acid  gas, 
generated  by  heating  commercial  muriatic 
acid  in  a  fiask,  should  be  passed  through 
a  glass  tube  into  the  liquid,  until  a  per- 


Fig.  204. 
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feet  solution  is  effected.  Dr.  Squibb,  finding  so  mucb  difficulty  in 
dissolving  the  subcarbonate,  which,  unless  recently  prepared,  and 
dried  without  a  high  heat,  is  exceediugly  unsuitable  for  the  purpose, 
proposes  an  entirely  new  formula,  which  preserves  the  officinal  pro- 
portions, and  insures  the  perfect  solution  of  the  salt  It  is  as  follows : — 

Take  of  Iron  filings        ....  S^viij. 

Muriatic  acid  (sp.  gr.  1.16)         .  fSx. 

Nitric  acid  (sp.  gr.  1.42)    .        .  fjivss,  or  sufficient. 

Alcohol  ....  f^xxx. 

Distilled  water  .        •        .  flvj. 

To  the  iron  filings,  in  a  suitable  flask,  add  fSviss  of  the  muriatic 
acid,  and  Sj  of  distilled  water.  When  the  reaction  has  subsided,  boil 
gently  for  four  hours,  add  f^ij  of  distilled  water,  heat  again  to  boiling, 
and  strain  off  the  hot  solution.  Wash  the  flask  and  residue  with  flj 
of  distilled  water,  and  add  the  washings  to  the  original  solution.  To 
the  strained  solution  now  add  the  remainder  of  the  muriatic  acid  and 
heat  the  mixture.  Add  the  nitric  acid  by  degrees  until  it  falls  into 
the  hot  mixture  without  effervescence.  Now  make  up  the  measure  to 
fSx  by  adding  water,  and  mix  with  the  alcohol. 

The  protochloride  is  at  first  produced  by  the  action  of  muriatic 
acid  on  the  iron,  is  completely  converted  into  sesquichloride  by  the 
nitric  acid,  the  color  changing,  at  the  same  time,  from  green  to  brown. 
One  fluidounce  contains  82.04  grains  (7  per  cent.)  of  sesquioxide, 
or  64.8  grains  (14.2  per  cent.)  of  sesquichloride  of  iron. 

In  prescribing  this  preparation,  it  should  be  remembered  that  the 
drops  are  very  small,  so  that,  although  its  dose  is  from  ten  to  thirty 
minims,  twice  that  number  of  drops  may  be  given.  It  should  not  be 
prescribed  with  strong  mucilage,  which  it  has  the  property  of  gela- 
tinizing.   It  is  most  frequently  presented  alone,  dropped  into  water. 

It  is  one  of  the  most  popular  of  the  iron  preparations.    Besides  the 

Properties  which  are  common  to  these,  it  is  astringent,  used  in  passive 
emorrhages,  and  a  diuretic  which  adapts  it  to  a  variety  of  cases.     It 
is  also  one  of  the  best  solvents  and  vehicles  for  sulphate  of  quinia. 

Solution  of  Sesquichloride  of  Iron  and  Pravaze^s  Solution, — This  salt  lias 
lately  become  very  popular  with  sorgeons  as  a  local  remedy  for  aneurisms, 
and  as  a  general  styptic.  The  process  prescribed  by  M.  Burin  du  Buisson 
is  to  saturate  as  quickly  as  possible  pure  colorless  muriatic  acid  with  gela- 
tinous hydrated  peroxide  of  iron ;  evaporate  the  solution  to  somewhat  less 
than  one-half  over  a  gentle  fire,  and  then  continue  the  evaporation  by  means 
of  a  salt-water  bath,  taking  care  to  remove  the  aqueous  vapors  which  would 
cause  the  formation  of  muriatic  acid,  and  a  deposition  of  insoluble  oxy- 
chloride.  When  the  solution  has  attained  the  consistence  of  a  thick  syrup, 
cease  evaporating,  and  add  an  excess  of  the  gelatinous  hydrate  diluted  with 
a  little  water,  agitate  for  a  quarter  of  an  hour,  and  afterwards  allow  the 
liqoid  to  rest  for  several  hours.  Next  add  distilled  water,  sufficient  to  bring 
the  solution  to  the  density  of  30^  Beaum6,  sp.  gr.  1.261,  and  allow  it  to 
stand  for  eight  days  in  contact  with  an  excess  of  the  hydrate,  after  which 
filter  and  allow  it  to  stand  again  for  two  weeks.  This  strength  is  used  for 
the  cure  of  varices,  but  it  is  to  be  diluted  for  injection  into  aueurismal 
tumors,  to  sp.  gr.  1.160  to  1.115. 
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This  eolation  may  be  made  from  the  dry  sesqnichloride  of  iron,  by  dis- 
solving from  12  to  30  per  cent,  of  it  in  water,  as  may  be  required. 

The  Prussian  Pharmacopceia  directs  an  aqaeoas  solution  of  sesqnichloride 
of  iron,  which  contains  ten  per  cent  of  its  weight  of  iron ;  this  is  probably 
never  used  internally,  but  kept  as  a  convenient  solution  for  readily  obtaining 
the  peroxide  of  iron,  and  for  the  preparation  of  the  following : — 

Spiritus  Ferri  ChlorcUi  ^thereus ;  Bestucheff^s  Nervine  Tincture;  Lcl^ 
motte^s  Golden  Drops. — It  is  prepared  by  mixing  one  part  (by  weight)  of 
solution  of  perchloride  of  iron  with  one  and  a  half  parts  strong  alcohol,  and 
one-half  part  of  ether,  exposing  the  mixture  in  well-corked  white  bottles  to 
the  sun  until  it  becomes  colorless,  and  subsequently  allowing  it  to  oxidize 
again  in  contact  with  the  air  until  it  has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and  nearly  the 
whole  of  the  iron  as  a  protosalt.  This  remedy  acquired  much  celebrity  dar- 
ing the  last  century,  and  is  still  much  used  in  Europe  as  a  mild  ferroginom 
preparation,  agreeably  modified  by  the  presence  of  ether.     Its  mediam  dose 

is  TTl^XXX. 

Ferrum  Ammoniatum^  U.  S.    (Ammoniated Iron.    Fhresifartiales.) 

Subcarbonate  of  iron  is  mixed  with  muriatic  acid  in  a  glass  vessel ; 
water  and  sesquichloride  of  iron  are  formed ;  a  solution  of  the  latter 
is  then  evaporated  along  with  a  solution  of  muriate  of  ammonia ;  a 
mixture  of  the  two  salts  is  the  result,  in  about  the  proportions  of 
fifteen  per  cent,  of  the  former  to  eighty-five  of  the  latter. 

It  is  met  with  in  the  shops  in  the  form  of  small  orange-colored  pul- 
verulent grains,  sometimes  quite  crystalline,  having  a  feeble  odor  and 
a  styptic  saline  taste.  It  is  deliquescent  and  soluble  in  dilated  alcohol 
and  water.    It  also  sublimes  almost  without  residue. 

In  consequence  of  the  small  proportion  of  iron  present,  it  is  a  com- 
pound of  little  value.  The  large  amount  of  muriate  of  ammonia  con- 
tained in  it  renders  it  alterative,  and  in  large  doses  aperient.  It  has 
been  used  with  advantage  in  amenorrhcea,  scrofula,  &c.  Also  as  a 
deobstruent  in  glandular  swellings.    Dose,  gr.  iv  to  x. 

Liquor  Ferri  Persulphatis. 

Under  this  head  I  prefer  to  introduce  to  notice  the  first  step  in  the 
preparation  of  the  of&cinal  hydrated  oxide  of  iron^  because  it  is  in 
the  condition  of  a  solution  of  the  undecomposed  sulphate  of  sesqni- 
oxide  that  the  sesquioxide  is  best  kept  for  extemporaneous  precipi- 
tation, and  because  this  solution  is  also  useful  for  other  purposes  in 
pharmacy.  The  following  formula  for  its  preparation  is  compiled 
from  that  of  the  Pharmacopoeia : — 

Take  of  Sulphate  of  iron  .  One  ounce. 

Sulphuric  acid  .  Fifty-three  minims. 

Nitric  acid     .  .  A  fiuidrachm  and  a  half,  or  sufficient. 

Water  .  .  Half  a  pint. 

Dissolve  the  sulphate  of  iron  in  the  water,  adding  also  the  sulphuric 
acid  (this  mav  be  done  in  a  fiask  or  evaporating  dish);  boil  the  solu- 
tion ;  then  add  the  nitric  acid,  a  few  drops  at  a  time,  continuing  the 
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boiling  after  eaoh  addition  till  it  ceases  to  produce  a  dark  color ;  then 
filter  the  liquid,  if  necessary,  or  pour  it  off  into  an  appropriate  bottle 
for  preservation  and  future  use. 

The  following  process  yields  the  same  results  with  greater  facility, 
and  in  a  very  short  time  :-^ 

Take  of  Sulphate  of  iron     .        .    One  ounce. 

Sulphuric  acid       .        .    Fifty-three  minims. 
Nitric  acid     .        .        .A  fluidrachm  and  a  half. 

Triturate  the  sulphate  of  iron  with  the  sulphuric  acid  into  a  pasty 
mass.  Add  the  nitric  acid,  little  by  little,  and  continue  the  trituration 
till  red  fumes  cease  to  be  given  off.  Then  dissolve  in  water  half  a 
pint,  and  filter  if  necessary. 

In  this  process  the  nitric  acid,  by  its  facility  of  yielding  oxygen  to 
metallic  oxides,  converts  the  protoxide  of  the  protoaulphate  into  ses- 
quioxide,  but  the  sesauioxide  requires  a  larger  dose  of  acid  to  form 
the  salt,  hence  the  addition  of  sulphuric  acid.  The  solution  has  a  red- 
dish-brown color,  and  rather  styptic  ferruginous  taste;  its  composition 
is  shown  in  the  syllabus. 

Monsd^s  Persulphate  of  Iran, 

A  concentrated  solation  of  persulphate  of  iron,  free  firom  excess  of  acid, 
is  much  employed  under  this  name  as  a  styptic  both  internally  and  externally. 

The  following  is  the  formula  for  Monsel's  solution,  rendered  in  officinal 
weights  and  measures: — 

Take  of  Distilled  water,  three  fluidounces. 

Sulphuric  acid,  two  drachms  and  a  half  (offic). 
Protosalphate  of  iron,  twenty-five  drachms  (office- 
Nitric  acid  (35^  B.),  four  drachms  (offic). 

Add  the  sulphuric  acid  to  the  water  in  a  porcelain  capsule,  and  heat  it  to 
boiling;  powder  the  sulphate  of  iron,  and  add  one-half  of  it  to  the  acidu- 
lated water;  when  dissolved,  pour  in  the  nitric  acid,  little  by  little.  When 
the  red  fumes  cease  to  be  developed,  add  the  remainder  of  the  sulphate  of 
iron,  and  stir  with  a  glass  rod  till  dissolved,  and  the  effervescence  ceases. 
Continue  the  heat  until  the  solution,  which  at  first  is  dark-colored,  has  be- 
come reddish-brown,  and  measures  three  fluidounces  and  three  fluidrachms. 
The  nitric  acid  must  not  exceed  35^  B. 

The  specific  gravity  of  this  solution  is  1.522.  When  it  is  carefully  eva- 
porated in  a  capsule,  removing  the  pellicle  which  forms  on  the  surface  from 
time  to  time,  it  gets  exceedingly  tough  like  an  extract,  and  when  dried  on 
glass  in  transparent  laminae,  it  is  very  difficult  to  remove  it,  owing  to  strong 
adhesion ;  it  is  so  deliquescent  that  the  drying  cannot  be  well  performed  in 
the  open  air,  but  requires  a  stove  heat  (See  Am.  Joum.  Pharm,,  vol.  xxxi. 
p.  403.) 

Ferri  et  Ammonice  Sulphas,     (Ammonto-Ferrie  Alum,) 

This  elegant  styptic  remedy  has  recently  been  much  prescribed,  especially 
in  leucorrhcea ;  it  is  made  as  follows : — 

Take  of  Crystallized  protosnlphate  of  iron  .        .  S^iij. 

Sulphuric  acid ^^U- 

Nitric  acid f  3iss. 

Sulphate  of  ammonia    ....  3Ui  SU- 
SS 
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Boil  the  ^alphate  of  iron  in  two  pints  of  water  and  add  to  it  the  snlphnric 
acid ;  when  dissolved  add  the  nitric  acid  gradaallj,  boiling  for  a  minute  or 
two  after  each  addition,  until  the  nitric  acid  ceases  to  produce  a  black  color ; 
boil  violently  to  separate  deutoxide  of  nitrogen  and  reduce  the  liquid  to 
about  one  half,  then  add  the  sulphate  of  ammonia  and  a  little  sulphuric  acid 
and  set  it  aside  to  crystallize.  Wash  the  crystals  thoroughly  in  a  little  cold 
water  to  which  a  small  portion  of  sulphuric  acid  has  been  added. 

This  salt  is  in  elegant  yiolet-tinted  crystals  of  a  more  or  less  octohedral 
form.  Its  peculiar  merit  consists  in  its  marked  astringency  without  the 
stimulating  properties  of  some  of  this  class  of  salts.  It  is  easily  assimilated 
when  taken  internally.  •  Dose,  3  to  6  grains,  and  while  it  controls  excessive 
discharges,  is  often  useful  in  correcting  their  cause.  Though  called  an  alum, 
this  salt  contains  no  alumina;  it  is  similar  to  the  double  sulphate  of  potassa 
and  iron,  which  is  called  iron  alum,  though  this  is  more  soluble. 

Ferri  Oocidum  Eydratum,  U.  S.    {Hydrated  Oxide  of  Iran.    Ferri  Seaqui- 

<mdum  Hydratum.    HydnUed  Ferric  Oxide) 

This  is  made  by  adding  ammonia  in  excess  to  the  solution  of  the 
persulphate  as  above.  The  alkali  neutralizes  the  sulphuric  acid  and 
throws  down  the  oxide  of  iron  as  a  reddish-brown  precipitate.  This, 
if  designed  for  use  as  an  antidote  for  arsenic,  is  to  be  collected  on  a 
strainer,  water  being  passed  through  it  to  dissolve  out  the  sulphate  of 
ammonia,  and  then  squeezed  out,  and  the  moist  brown  magma  trans- 
ferred to  a  wide-moutn  bottle  and  kept  under  a  super-stratum  of  water. 
It  has  been  ascertained,  however,  that  by  long  standing,  under  these 
circumstances,  the  hydrated  oxide  loses  wholly  or  in  part  its  power 
of  neutralizing  arsenious  acid,  hence  the  necessity  of  keeping  the 
solution  of  persulphate  and  reserving  the  addition  of  ammonia  till 
the  emergency  requiring  its  use  shall  occur.  As  will  appear  in  several 
of  the  recipes  which  follow,  the  hydrated  sesquioxide  comes  in  play 
in  making  some  of  the  persalts  of  iron ;  it  is  also  an  eligible  medicine 
for  producing  the  usual  tonic  Effects  of  the  iron  preparations,  and  may 
be  dried  at  a  temperature  not  exceeding  180^  F.,  without  losing  its 
constitutional  water;  at  a  red  heat  it  becomes  anhydrous. 

Its  dose  in  the  form  of  magma  is  f  5j ;  as  an  antidote  f  oss  every 
five  or  ten  minutes  till  a  large  excess  has  been  given. 

Ferri  OiiraSj  U.  S.     {Citrate  of  Sesquioxide  of  Iron,    Ferric  Citrate.) 

Of  the  several  citrates  of  iron,  the  citrate  of  the  sesquioxide  is 
most  commonly  used.  It  is  made  by  saturating  a  solution  of  citric 
acid  in  an  equal  weight  of  water  witn  freshly-precipitated  moist  hy- 
drated Btequioxide  of  iron ;  this  is  evaporated  at  150^,  to  the  con- 
sistence of  a  syrup,  spread  on  glass  or  porcelain  plates,  where  it 
speedily  dries  in  thin  layers,  which  are  separated  and  broken  into 
fragments.  If  evaporated  at  too  high  a  temperature,  it  is  apt  to  be- 
come adhesive,  and  cannot  be  separated  in  scales. 

It  is  in  beautiful  garnet  red-colored  plates,  slightly  soluble  in  cold 
water,  readily  in  boiling,  and  has  an  acid  ferruginous  taste.  Dose, 
gr.  iij  to  V. 

Liquor  ferri  citratis  is  a  name  appropriate  to  the  solution  of  the 
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above  salt,  which  it  is  convenient  to  keep  on  hand  for  dispensing. 
This  salt  is  more  soluble  when  freshly  prepared  than  when  old,  and 
although  it  is  slowly  and  imperfectly  soluble  in  cold  water,  under 
ordinary  circumstances,  it  is  readily  obtained  and  kept  in  a  very  con- 
centrated solution,  which,  being  of  known  strength,  may  be  readily 
diluted  to  the  point  desired. 

In  the  process  of  making  the  citrate,  as  above,  the  evaporation  of 
the  liquid  obtained  by  adding  the  sesquioxide  to  solution  of  citric 
acid,  may  be  dispensedf  with,  and  the  liquid  further  diluted,  if  neces- 
sary, so  that  each  fluidrachm  shall  contain  a  drachm  of  the  citrate,  and 
each  minim  a  grain ;  this  requires  that  for  a  drachm  of  citric  acid, 
used,  there  should  be  about  a  fluidrachm  and  a  half  of  the  resulting 
solution. 

JFirrt  et  Qu%n%<B  Citras,     {Citrate  of  Quinine  and  Iran,) 

This  very  popular  salt,  as  met  with  in  commerce,  is  of  uncertain  strength, 
partly  in  conseqaence  of  there  being  no  authoritative  formula  for  its  prepa- 
ration ;  the  usual  composition,  founded  on  the  relative  doses  of  its  two  prin- 
cipal ingredients,  is  five  grains  of  citrate  of  iron  to  one  of  citrate  of  quinia. 
The  salts  are  to  be  mixed  while  the  former  is  in  solution,  and  afterwards 
concentrated  and*  dried  in  scales,  like  the  simple  citrate  of  iron,  which  it 
resembles,  except  in  taste ;  it  has  the  bitter  taste  of  the  quinia. 

The  dose  of  citrate  of  quinia  and  iron  is  gr.  ij  to  gr.  v. 

Ferri  et  Strychnice  Citras,     {Citrate  of  Iron  and  Strychnia,) 

Take  of  Acid  citrate  of  iron       •        •        .        .     Sj. 

Strychnia gr.  x. 

Water fjiv. 

Triturate  the  citrate  of  iron  with  a  portion  of  the  strychnia  and  add  it 
with  the  remainder  to  the  water  previously  heated,  stirring  till  it  is  dissolved, 
filter  if  necessary,  evaporate  to  a  syrupy  consistence,  and  pour  it  out  upon 
glass  to  dry  into  scales.    Dose,  3  grains. 

These  proportions  were  suggested  by  Prof.  Procter,  as  giving  a  suitable 
dose  of  the  strychnia  with  the  dose  of  iron  salt  usually  prescribed ;  the  pro- 
portion is  1  grain  in  49  of  the  salt.  C.  A.  Heinitsh,  of  Lancaster,  Pa.,  and 
Jos.  Abel,  of  Pittsburg,  Pa.,  have  since  recommended  a  preparation  of  about 
half  the  proportion  of  strychnia.  1  part  to  100  of  citrate  of  iron.  Used  in 
atonic  dyspepsia,  chorea,  and  suppressed  menstruation.     Dose,  3  to  6  grains. 

Ferri  et  Zinci  Citras, 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  begins  to  pre- 
cipitate an  insoluble  salt  before  the  point  of  saturation  is  attained,  this 
precipitate  being  collected  before  it  contains  an  excess  of  carbonate,  and 
ammonia  and  citrate  of  iron  added,  a  dark  green  solution  is  formed,  which, 
concentrated  and  dried  on  glass,  gives  brownish-green  scales,  very  soluble  in 
water.  The  quantity  of  citrate  of  iron  moy  be  varied  from  the  equivalent 
proportions,  to  four  parts  of  citrate  of  iron  and  oirt  of  citrate  of  zinc,  with 
a  similar  product.  The  latter  proportion  exists  in  the  "modified  wine  of 
iron,"  of  which  a  formula  is  given  on  page  143. 
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Syrupus  Ferri  Citratts.     (Syrup  of  Citrate  of  Magnetic  Oxide  of  Iron.) 

Take  of  Citric  acid 5^- 

Snlphate  of  iron |j. 

Water, 

Solution  of  ammonia,  of  each         .  Sufficient. 

Sugar Jyiij. 

By  either  of  the  processes  given  for  liquor  ferri  persulphatis,  convert  Ssa 
of  the  sulphate  of  iron  into  sulphate  of  the  sesquiozide ;  mix  this  in  solution 
with  the  remaining  ^ss  of  the  sulphate,  and  add  the  solution  of  ammonia 
until  it  ceases  to  throw  down  a  precipitate  of  the  black  or  magnetic  oxide. 
Having  collected  and  washed  this,  add  it  to  the  citric  acid,  dissolved  in  f^ 
of  water,  heat  to  about  150^  F.  and  filter ;  dilute  the  filtered  liqnid  with 
water  to  make  f^v ;  in  this  dissolve  the  sugar  and  a  clear  dark-colored  syrop 
will  be  the  result. 

This  contains  5j  of  the  salt  to  f^j,  and  is  a  very  eligible  preparation  in  the 
dose  of  TTi^xx  to  f5j.     It  is  apt  to  deposit  the  citrate  if  kept  very  long. 

Syruptis  Ferri  Protocitraiis,     {Syrvp  of  Proto*  Citrate  of  Iron.) 

Take  of  Sulphate  of  iron      .         .        .        .        .  ^Wm. 

Carbonate  of  soda 5^^* 

Sugar, 

Water,  of  each Sufficient. 

Citric  acid Sss. 

Simple  syrup fSiv. 

Dissolve  the  sulphate  of  iron  and  carbonate  of  soda  in  equal  portions  of 
water,  and  add  the  one  to  the  other  in  a  beaker  or  precipitating  glass.  Wash 
the  precipitated  protocarbonate  of  iron  with  water,  in  which  a  small  portion 
of  sugar  has  been  dissolved,  and  add  it  to  a  concentrated  solution  of  the  citric 
acid ;  evaporate  to  a  greenish,  deliquescent  mass,  and  dissolve  in  the  symp. 
This  is  a  greenish-brown  liqnid,  containing  nearly  5j  of  the  salt  to  f^J.  Dosk, 
TT\,xxx  to  f5j.     It  is  liable  to  deposit  the  salt  by  long  keeping. 

The  syrup  of  citrate  of  iron  of  Berai  is  a  saccharine  solution  of  the  citrate 
of  ammonia  and  aesquioxide  of  iron. 

Ferri  et  Ammonia  Citras.     (Ammonio-CitrcUe  of  Iron,) 

This  salt  is  prepared  like  the  following,  substituting  carbonate  of  ammonia 
for  that  of  magnesia ;  it  dries  into  garnet-red  scales,  of  a  pleasant  ferrugi- 
nous taste.  It  is  used  in  doses  of  about  five  grains,  like  the  other  mild  pre- 
parations of  iron. 

Ferri  et  Maynesice  Citras. 

It  appears  in  greenish-yellow  scales,  which  are  obtained  by  dissolving 
freshly-precipitated  oxide  of  iron  in  citric  acid,  saturating  with  carbonate  of 
magnesia,  and  evaporating. 

It  has  a  sweetish,  slightly  ferruginous  taste,  and  is  soluble  in  water.  It  is 
much  used  in  some  places  as  a  mild  chalybeate,  which  is  easily  assimilated ; 
it  is  given  in  doses  of  frmsi  three  to  twelve  grains. 

Ferri  Acetas.     {Acetate  of  Iron.) 

The  Dublin  Pharmacopoeia  has  a  tincture  of  this  salt,  prepared  by  double 
decomposition  between  sesquisulphate  of  iron  and  acetate  of  potassa,  in  alco- 
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holic  soIatiODy  and  removing  the  crystalline  precipitate  of  sulphate  of  potassa ; 
it  has  a  deep-red  color,  and  a  strong  ferrnginous  taste.  A  much  pleasanter 
preparation  is  the  Hnctura  ferri  aceiatis  cBtherea,  of  the  Prussian  Pharmaco- 
pceia,  which,  as  a  first  step,  orders  an  aqueous  solution  of  this  salt,  prepared 
by  dissolving  fresh  sesquioxide  of  iron  in  acetic  acid,  so  that  the  solution 
contains  8  per  cent,  of  iron,  or  11.43  of  oxide  of  iron,  and  has  a  sp.  gr.  of 
1.143.  To  make  the  ethereal  tincture,  nine  ounces  of  this  liquor,  two  ounces 
strong  alcohol,  and  one  ounce  (all  by  weight)  of  acetic  ether,  are  mixed.  It 
is  a  very  agreeable  preparation,  and  largely  employed  in  Europe  in  doses  of 
about  38S. 

Duflos  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious  and  arsenic 
acid,  especially  when  combined  with  alkalies.  It  is  prepared  by  completely 
saturating  acetic  acid  with  sesquioxide  of  iron.     The  solution  contains 

FegO„Ac,  and  in  cases  of  poisoning  by  arseniates  or  arsenites,  is  freely  used, 
largely  diluted  with  warm  water. 

Rademacher^s  tinctura  ferri  acetici  is  prepared  by  boiling  an  intimate 
mixture  of  2  oz.  7  dr.  protosulphate  of  iron*  3  oz.  acetate  of  lead,  6  oz.  of 
distilled  water,  and  12  oz.  wine-vinegar,  in  an  iron  vessel,  and,  after  cooling, 
adding  10  oz.  alcohol.  This  mixture  is  set  aside  for  several  months,  and 
when  it  has  assumed  a  deep  red  color,  is  filtered  and  preserved.  Age 
improves  this  tincture  in  taste  and  smell.  It  is  used  in  the  same  cases  as 
other  mild  ferruginous  preparations,  in  doses  of  from  thirty  to  sixty  drops. 

Perri  Lactas,     (Lactate  of  Iron,  Ferrous  Lactate,) 

Obtained  by  digesting  metallic  iron  with  dilute  lactic  acid,  or  preferably, 
by  decomposing  the  lactate  of  lime  with  sulphate  of  protoxide  of  iron. 

It  is,  when  pure,  in  the  form  of  very  white  crystalline  plates,  sparingly 
soluble  in  water,  with  acid  reaction,  and  ferruginous  taste,  though,  as  gene- 
rally met  with  in  this  country,  it  is  a  greenish  white,  or  gray  powder;  it  has 
the  advantage  of  less  solubility  than  some  of  the  other  salts,  and  hence  a  less 
powerful  taste. 

This  is  regarded  as  a  superior  preparation,  on  the  supposition  that  all  the 
combinations  of  iron  are  converted  into  lactates  upon  their  entrance  into  the 
stomach.  It  has  been  incorporated  with  flour  in  the  preparation  of  bread, 
and  is  well  adapted  to  the  form  of  lozenge,  of  chocolate  drops,  &c. 

The  lactate  has  been  found  beneficial  in  chlorosis,  and  the  kindred  forms 
of  disease,  in  which  iron  is  indicated,  and  is  said  to  possess  a  marked  influ- 
ence upon  the  appetite ;  it  is,  however,  rarely  prescribed  in  this  country. 
DosSy  gr.  j  to  gr.  v,  repeated  at  suitable  intervals. 

Ferri  Tannas.     (Tannate  of  Iron.) 

Allsesquisalts  of  iron,  if  not  too  acid,  are  precipitated  by  tincture  of  galls 
or  tannic  acid ;  the  precipitate  is  of  a  bluish-black  color,  insoluble  in  water, 
and  tasteless.  It  has  been  highly  recommended  as  a  chalybeate,  which  is 
well  adapted  to  weak  stomachs.     Dose,  in  chlorosis,  ten  grains  or  more. 

A  syrup  has  been  proposed,  containing  2}  drachms  citrate  of  iron,  1 
drachm  extract  of  galls,  to  4  ounces  raspberry  syrup,  and  twelve  ounces  sim- 
ple syrup.     The  dose  is  a  tablespoonful  several  times  a  day. 

Ferri  et  Poiassce  Tartras,  U.  S.    {Tartrate  of  Iron  and  Potassa.) 

This  double  salt  is  directed  to  be  prepared  by  heating  together,  to 
140°  F.,  hydrated  sesquioxide  of  iron  with  bitartrate  of  potassa.    The 
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excess  of  tartaric  acid  in  the  latter  salt  is  saturated  by  the  ferric  oxide, 
forming  a  neutral,  uncrystallizable  salt.  This  is  obtained  by  evapora- 
tion in  a  thick,  syrupy  liquid,  which  is  poured  on  plates  of  glass,  to 
dry.  As  thus  prepared,  it  forms  garnet  scales,  having  the  physical 
characters  of  the  citrate ;  soluble  in  seven  times  its  weight  of  water, 
and  becoming  damp  on  exposure.  Its  astringency  is  much  less  than 
the  ferruginous  preparations  generally,  and  its  stimulating  influence 
less  obvious.  From  its  slight  taste,  and  ready  solubility,  it  is  one  of 
the  best  preparations  for  children.    Dose,  gr.  x  to  xx. 

Ihrrt  Prototartrca.     {PrototartraU  of  Iran.) 

Is  obtained  as  a  crystalline  powder,  by  digesting  iron  filings  with  tartarie 
acid  in  solation ;  or  in  larger  crystals,  by  mixing  hot  concentrated  solations 
of  protosnlphate  of  iron  and  tartaric  acid.  It  is  little  solable  in  water,  has 
a  mild  ferrnginons  taste,  and  contains  13  per  cent,  water  of  crystallissation. 

It  may  be  used  like  the  other  milder  forms  of  iron. 

Ferrx  et  Ammonia  Tartras.     (Ammonia^ Tartrate  of  Iron.) 

It  is  best  prepared  by  saturating  a  solution  of  bitartrate  of  ammonia  with 
freshly  precipitated  oxide  of  iron,  and  evaporating,  and  drying  it  opon 
slabs.  It  appears  in  brownish-red  scales,  of  a  sweet  ferrnginons  taste,  soluble 
in  water,  and  is  given  in  doses  of  five  grains  and  more. 

Ferri  Ferrocyanuretum,  U.  S.   {Ferrocyanuret  or  Ferrocyanide  of  Iron. 

Prussian  Blue) 

Obtained  by  a  double  reaction  ensuing  upon  mixture  of  solutions 
of  ferrocyanuret  of  potassium  and  sulphate  of  iron,  the  latter  being 
first  converted  into  a  tersulphate  by  addition  of  NO^  and  SO,. 

It  is  an  insipid,  inodorous  substance,  in  porous,  oblong,  rectangular 
cakes,  of  a  rich  velvety  blue  color.  Insoluble  in  water,  alcohol,  and 
mineral  acids,  excepting  sulphuric,  which  forms  with  it  a  white,  pasty 
mass,  decomposed  by  water ;  alkalies  decompose  it,  dissolving  sesqui- 
oxide  of  iron,  and  precipitating  an  alkaline  ferrocyanide.  Bed  oxide 
of  mercury,  boiled  with  Prussian  blue,  afibrds  the  soluble  cyanide 
of  mercury,  with  an  insoluble  mixture  of  oxide  and  cyanide  of  iron« 

Tonic  and  sedative.  Has  been  recommended  in  intermittent  and 
remittent  fever;  also  in  epilepsy  and  facial  neuralgia.  Doss,  gr. 
v-xv. 

Hydrocyanate  of  iron  is  the  name  given  to  a  preparation  manufactured  and 
sold  by  Tilden  &  Co.,  of  New  Lebanon,  New  York.  It  appears  to  be  a  mixed 
compound,  of  ferrocyanide  of  potassium,  and  ferrocyanide  of  iron,  probably 
made  by  adding  an  excess  of  cyanide  of  potassium,  to  protosnlphate  of  iron 
in  solution,  and  either  omitting  the  washing,  or  washing  imperfectly.  The 
dose  is  smaller  than  the  foregoing ;  \  gr.  to  1  gr. 

Liquor  Ferri  Nitratis^  U.  S.   {Solution  ofPemiirate  of  Iron,  or  Ferric 

Nitrate,) 

Take  of  Iron  wire,  cut  in  pieces        .        .    Sj. 

Nitric  acid fgiij. 

Distilled  water Sufficient. 
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Mix  tbe  acid  with  a  pint  of  distilled  water,  add  the  iron,  and  agitate 
occasionally,  until  gas  ceases  to  be  disengaged,  then  filter  the  solution, 
and  add  to  it  sufficient  distilled  water  to  make  it  measure  thirty  fluid- 
ounces. 

This  solution,  which  is  at  first  of  a  clear  red  color,  and  powerful 
styptic  taste,  is  apt  to  throw  down,  upon  standing,  a  bulky  precipitate 
of  subnitrate  of  sesquioxide.  This  may  be  prevented  by  the  adaition 
of  a  little  muriatic  acid,  or  by  observing  the  following  directions  of 
Prof.  Procter: — 

Mix  the  acid  with  ten  fiuidounces  of  the  distilled  water  in  a  thin, 
wide-mouth  bottle,  which  should  be  surrounded  by  water.  Add  the 
iron  gradually,  about  a  drachm  at  a  time,  waiting  until  active  efier- 
vescence  has  ceased,  afler  each  addition,  before  making  the  next. 
When  all  the  iron  has  thus  been  thrown  in,  filter  the  solution  through 
paper,  heat  it  gently  in  a  capsule  or  flask,  and  carefully  drop  in  nitric 
acid,  followed  by  stirring  or  agitation,  until  a  drop  of  the  solution, 
tested  with  ammonia,  yields  a  red  precipitate,  without  any  tinge  of 
black.  Then  add  distilled  water  until  the  liquid  measures  thirty  fluid- 
ounces.  The  solution  should  have  a  bright,  Madeira  wine  color.  It 
is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from  the 
bowels,  uterus,  &c.,  in  individuals  of  pale  and  feeble  constitutions. 
As  a  remedy  in  dysentery,  it  has  no  superior.  A  gentleman  of  con- 
siderable experience  writes:  *'I  regard  it  as  much  a  specific  as  quinine 
is  for  ague."    Dose,  wiv  to  xv. 

I 

SyrupuM  Ferri  ProtanUrcUis.     (Syrup  of  FerrouM  NUrate,) 

It  requires  a  particular  course  of  manipalatioo  to  dissolve  iron  in  nitric 
acid,  without,  as  in  the  above  preparation,  a  large  portion  passing  to  the 
higher  stage  of  oxidation.  If,  however,  instead  of  adding  the  iron  in  divided 
portions  to  the  nitric  acid,  we  add  the  nitric  acid  more  dilated  to  the  iron  in 
great  excess,  the  acid  gradaallj  becomes  saturated,  the  solution  has  a  light- 
greenish  color  when  filtered,  and  is  precipitated  of  a  greenish  color  by  am- 
monia. It  is  necessary  for  the  solution  to  stand  on  the  iron  for  several 
hours  after  the  last  addition  of  acid. 

Take  of  Iron  wire  (card  teeth),  in  pieces        .  Two  ounces. 

Nitric  acid  (sp.  gr.  1.42)  .         .  Three  fiuidounces. 

Water Thirteen  fiuidounces. 

Sugar,  in  powder     ....  Two  pounds. 

Put  the  iron  in  a  wide-mouthed  bottle,  kept  cool  by  standing  in  cold 
water,  and  pour  upon  it  three  fiuidounces  of  water.  Then  mix  the  acid  with 
ten  fiuidounces  of  water,  and  add  the  mixture  in  portions  of  half  a  fiuidounce 
to  the  iron,  agitating  frequently  until  the  acid  is  saturated,  using  litmus  paper. 
When  all  the  acid  has  been  combined,  filter  the  solution  into  a  bottle  con- 
taining the  sugar  and  marked  to  contain  thirty  fiuidounces.  If  the  whole 
does  not  measure  that  bulk,  pour  water  on  the  filter  until  it  does.  When  all 
the  sugar  is  dissolved,  strain,  if  necessary,  and  introduce  the  syrup  into 
suitable  vials,  and  seal  them. 

This  preparation  is,  I  believe,  used  for  nearly  the  same  purposes  as  the 
foregoing.     Dose,  n^v  to  xv. 
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Liquor  Ferri  Hyperchhratis 

Has  been  recommended  in  certain  forms  of  disease,  on  account  of  the  large 
qaantitj  of  oxygen  it  contains.  It  is  prepared  by  dissolving  sesqnioxide  of 
iron  in  lijpercliloric  acid.  The  solution  contains  FegO,,3C10,,  and  one-twelfth 
of  its  weight  of  iron.  It  is  given  in  mucilaginous  liquids,  in  doses  of  aboat 
ten  drops.  , 

Ferri  lodidum,  U.  S.    {Iodide  of  Iron.    Ferrous  Iodide.) 

Take  of  Iodine Sij. 

Iron  filings Sj. 

Distilled  water Oiss. 

Mix  the  iodine  with  Oj  water,  in  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mixture 
gently,  until  of  a  light  green  color.  Filter,  and  pour  upon  it  the  re- 
maining Oss  of  water,  boiling  hot.  Evaporate  the  filtered  liquor  at  a 
temperature  not  exceeding  212^,  in  an  iron  vessel,  to  dryness.  Keep 
in  a  closely-stopped  bottle.  One  eq.  of  iron  is  here  made  to  unite 
directly  with  one  eq.of  iodine,  forming  a  protiodide,  Fel.  It  is  in  the 
form  of  green,  or  grayish-black,  tabular  crystals,  sometimes  amorphous  . 
masses,  exceedingly  deliquescent,  and  possessed  of  a  styptic,  chaly- 
beate taste.  It  should  be  perfectly  soluble  in  water  when  freshly  pre- 
pared, imparting  to  a  solution  the  odor  and  taste  of  iodine.  By 
exposure  to  the  atmosphere,  it  decomposes  into  free  iodine  and  sesqni- 
oxide of  iron. 

Iodide  of  iron  produces  the  valuable  effects  of  the  ferruginous  salts, 
in  addition  to  those  of  iodine :  it  is  peculiarly  applicable  to  the  treat- 
ment of  scrofulous  diseases  in  anaemic  patients,  and  is  very  much 
prescribed.  It  should  be  remembered  that  the  proportion  of  iron,  in 
the  iodide,  is  small,  and  that  it  is  a  comparatively  powerful  prepara- 
tion. Dose,  gr.  j  to  ij.  Owing  to  its  liability  to  decompose  and  its 
extraordinary  deliquescence,  it  is  rarely  prescribed,  except  in  the  form 
of  the  syrup  next  described,  or  in  that  of  pilulse  ferri  iodidi,  intro- 
duced among  extemporaneous  preparations. 

Liquor  Ferri  Iodidi^  U.  S.     Syrvpus  Ferri  Iodidi.  {Syrup  or  Solution  of 

Iodide  of  Iron.) 

Redaoed  qaantitj. 

Take  of  Iodine       .        .  .  Sij.  oss. 

Iron  filings       .  .  Sj.  3u- 

Sugar,  in  powder  ,  Sxij.  5iij. 

Distilled  water  .  Sufficient.  Sufficient 

Mix  the  iodine  with  f5v  of  distilled  water  (f.?iss,  re«luced  quantity), 
in  a  porcelain  or  glass  vessel,  and  gradually  add  the  iron  filings,  stir- 
ring constantly.  Heat  the  mixture  gently,  till  all  the  iodine  is  dis- 
solved, or  until  the  liquid  acquires  a  light  greenish  color.  Then 
having  adjusted  a  bottle  to  the  measure  of  twenty  fluidounces,  or 
made  ready  the  bottle  shown  in  Fig.  205  (mark  fSv  on  a  vial  for  the 
reduced  quantity);  then  introduce  the  sugar  into  the  bottle,  filter  the 
solution  on  to  it,  adding  fresh  water  upon  the  filter  above,  occasion- 
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Mj  shaking  the  bottle,  until  the  resulting  syrup  Kg.  20S. 

measures  f^zx  ((3t  for  the  reduced  quantity). 

It  is  well  to  transfer  this  to  small  vials,  fSss  and 
f^,  as  by  fVequent  opening  and  restopping  a  large 
bottle,  it  will  undergo  a  change — becoming  brown. 
This  may  be  partially  obviated  by  leaving  a  few 
Birips  of  iron  in  the  bottom  of  the  bottle.  The  nse 
of  heat  in  this  preparation  is  unnecessary,  the  re- 
action, which  is  the  same  as  that  in  the  process  for 
making  the  solid  iodide,  will  take  place  satisfactorily 
in  the  cold. 

The  use  of  sugar  as  a  preservative  of  this  delicate 
■alt,  is  an  important  improvement,  introduced  about 
the  year  1840,  and  has  brought  the  iodide  of  iron 
within  the  reach  of  the  practitioner  in  a  very  per- 
manent and  eligible  form.  This  solution  contains 
about  7^  grains  of  salt  to  f^j.    Dose,  rri,zz  to  xl. 

It  disswves  small  proportions  of  the  iodides  of    ___ 

mercury,  copper,  Ac^  and  ia  incompatible  with  most  botue. 

ohemical  agents,  but  may  be  mixed  with  the  syrups 
and  fluid  extracts  of  the  vegetable  alteratives,  or,  what  is  perhaps 
better,  prescribed  in  a  separate  vial,  to  be  dropped  into  the  syrup  at 
the  time  of  taking  it. 

The  inconvenience  of  a  change  of  composition  in  this  syrup  by 
time,  with  the  liberation  of  iodine,  has  been  the  subject  of  numerous 
pharmaceutical  notes.  A  good  practical  method  of  obviating  this  is 
RDggested  by  Dr.  Battey,  of  Georgia,  who  secures  a  coil  of  fine  iron 
wire  to  the  cork  of  the  bottle  in  which  it  is  kept,  so  that  it  reaches 
down  below  the  middle  of  the  mass  of  liquid.  The  action  of  the 
Bnn'a  raya  upon  this  ayrup  bleaches  it  so  that  from  a  light  green  color, 
it  comes  to  be  quite  colorless. 

A  preparation  is  sometimes  prescribed  in  this  city  under  the  name 
of  Dr.  Hays's  Synip  of  Iodide  of  Iron;  the  formula  is  published  in  the 
Amer.  Joum.  of  Med.  Sciences,  for  1840,  p.  449.  It  is  made  from  400 
^vins  of  iodine,  and  160  of  iron,  and  2  ounces  of  sugar  to  fjir. 
jE>osk,  i»Lv. 

Bromide  of  Iron. 
This  salt  is  obtained  bj  adding  bromine  to  iron  fjlinga  in  excess  under 
water,  and  gnbrnitting  them  to  a  moderate  heat.  When  the  liquid  assamea 
a  greenish- jellow  appearance,  it  ia  filtered  and  evaporated  rapidly  to  dryness 
ia  an  iron  vessel.  Bromide  of  iron  is  a  brick  red,  very  deliqueacent  salt,  of 
an  acrid  styptic  taste,  and  requires  to  be  kept  closely  stopped  in  glass  TJals, 
TbtB  bromide  has  been  nsed  quite  extensively  in  Pittsburg,  Pa.,  as  a  tonic 
tad  alterative,  and  ie  considered  by  some  physicians  a  highly  efficacious  pre- 

S ration.     An  eligible  form  for  administration  of  bromide  of  iron  is  the 
lowing : — 

Syrvp  of  Bromide  of  Iron. 

Take  of  Bromine 200  grains. 

Iron  Glings 85  gnuns. 

Water fSivas. 

Sugar 3iij. 
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Make  a  solution  in  the  manner  directed  for  preparing  the  officinal  solotloii 
of  iodide  of  ,iron.  Dose,  n^zx,  three  times  a  day,  gradually  increaaed. 
(See  Medical  Examiner,  vol.  vii.  p.  162.) 

For  the  preparation  of  a  solution  of  bromide  of  iron  with  excess  of  bro- 
mine, see  Bromine. 

SulphureU  of  Iron, 

Several  sulphurets  have  been  proposed,  as  stimulating  alteratives,  and  as 

antidotes  against  the  poisonous  action  of  arsenic,  lead,  mercury  and  other 

metals,  which  are  precipitated  by  hydrosulphuric  acid.     As  this  latter  acid 

,  may  be  set  free  by  the  intestinal  acids,  and  in  larger  quantities  has  itself  a 

poisonous  action,  the  free  use  of  these  sulphurets  seems  to  require  care. 

Ferri  sulphureium,  called  black  sulphuret  of  iron,  is  prepared  by  fusing 
together  iron  and  sulphur.  If  well  prepared,  it  has  a  yellowish-gray  or 
blackish  color,  without  odor  or  taste,  and  is  wholly  soluble  in  diluted  acids, 
with  evolution  of  sulphuretted  hydrogen.  It  is  chiefly  used  for  the  prepara- 
tion of  this  gas,  but  has  been  given  in  scrophulous  and  chronic  skin  diseases, 
in  doses  of  5  or  10  grains,  twice  a  day. 

Ferri  et  poiasiii  stdphuretum,  prepared  by  fusing  together  equal  parts  of 
iron  filings  and  carbonate  of  potassa,  with  ^  part  of  flowers  of  sulphur,  is  a 
brown  mass  of  the  odor  of  sulphuretted  hydrogen.  .It  has  been  recom- 
mended as  an  antidote  against  arsenic,  and  also  as  a  powerful  alterative  in 
doses  of  5  grains,  and  in  larger  doses,  diluted,  in  cases  of  poisoning ;  exter- 
nally it  has  been  employed  as  an  addition  to  baths  in  the  quantity  of  1  to  3 
ounces. 

Valerianate  of  Iron, 

This  preparation  is  made  by  the  decomposition  of  valerianate  of  soda  by 
tersulpbate  of  sesquioxide  of  iron ;  it  is  a  dark  red  amorphous  powder,  having 
a  faint  odor  and  taste  of  valerianic  acid.     Its  composition  is  thus  shown, 

FegO„3Ya.  It  is  insoluble  in  cold  water,  decomposed  by  hot  water,  and  is 
soluble  in  alcohol.  In  hysterical  affections  complicated  with  chlorosis,  it  is 
prescribed  in  doses  of  about  a  grain  repeated  several  times  a  day. 

Manganese. 

This  is  a  metal  resembling  iron  in  its  therapeutical  as  well  as  in  sonie 
of  its  chemical  properties.  It  forms  several  oxides,  of  which  the 
protoxide,  MnO,  is  present  in  its  most  important  oxysalts,  which  have 
a  rose  color,  or  are  colorless.  The  salts  of  manganese  are  not  incom- 
patible with  vegetable  astringents,  which  is  their  chief  pharmaoeutical 
merit.     None  of  them  are  officinal. 

Tests  for  Protoxide  of  Manganese, — The  salts  in  which  oxide  of  manganese 
forms  the  base  are  recognized  as  follows : — 

Sulphuretted  hydrogen  produces  in  alkalies  and  sulphuret  of  ammonium, 
in  neutral  solutions,  a  flesh-colored  precipitate  of  MnS,  turning  to  brown  in 
contact  with  air,  soluble  in  acids. 

Alkalies  cause  a  whitish  precipitate  of  MnO,HO;  carbonates  of  the  alka- 
lies a  similar  precipitate  of  MnO,COj,.  By  exposure  to  the  air,  they  are 
partly  oxidized,  and  turn  brown. 

Carbonate  of  soda,  fused  with  compounds  of  manganese  in  the  outer  flame 
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before  the  blowpipe,  assames  from  NeO,MnO„  a  green  color,  tarning  to  a 
turbid  blue  green  after  cooling. 

Preparations  op  Manganese.' 

MangantMii  oxidum  nigrum^  MnOj.    Native  impure  mineraL 
ManganensB  mdphaa,  Mn0,S0«,-{-4H0.    Pale  rose-colored  crystals,  solable. 
Manganesia  earbonaay  2Mn0,C0^H0.     Whitish  insoluble  powder. 
ManganeiU  ehloridum,  MnC14-4H0.    Milder  than  sulphate.    DO0B,  gr.  r. 

MamganeMUB  aeetaSf  MnO,Ao.    B7  dissolying  carbonate  in  Ac. 

Manganetia  laettu,  Mn0,L4-4H0.    Boss,  gr.  j.    Rose-colored  orjst. 
SjfrupuB  manpanesii  iodidi.    Contains  ^j  Mnl,  to  each  f^. 
Smpus/em  et  manganetii  iodidi.    Same  strength  as  Liq.  Per.  lod.,  U.  S. 
PotasssB  permanganaSf  KO^Mn^O^    Puiple  cyst,  or  green  powder. 

The  native  impure  form  of  manganese  in  commerce,  that  of  black 
oxide,  is  used  to  prepare  all  the  rest;  it  is  imported  in  lumps  and  in 
powder,  and  should  have  a  dark,  shining,  crystalline  appearance. 

Sulphate  of  Manganese.    {Manganous  Sulphate.) 

This  salt  may  be  prepared  as  follows : — 

Mix  in  a  sand  crucible  the  black  oxide  of  manganese  with  sulphuric 
acid  until  of  a  thick  pasty  consistence.  Cover  with  a  smaller  crucible 
and  expose  the  mixture  to  a  red  heat  for  half  an  hour.  At  the  end 
of  this  interval,  remove  the  crucible  from  the  fire,  and  when  cool 
reduce  the  dark  brown  mass  to  a  coarse  powder.  Introduce  this  into 
a  crucible,  and  saturate  as  before  with  sulphuric  acid.  Again  apply 
heat  and  continue  it  till  white  vapors  cease  to  be  expelled.  The  mass 
remaining  contains  the  sulphate,  which  may  be  obtained  impure  by 
solution  and  evaporation.  To  purify  this  from  iron,  the  following 
directions  are  given :  The  filtered  solution  is  to  be  heated  in  a  porce- 
lain capsule,  and  when  nearly  boiling,  drop  into  it  carbonate  of  man- 
ganese in  small  portions  at  a  time  until  all  the  iron  shall  have  been 
precipitated  and  the  liquid  changes  from  a  dark  red  to  a  pale  rose  tint. 
Now  evaporate  and  crystallize.  Some  processes  recommend  the 
heating  of  black  oxide  with  carbon  previous  to  adding  the  sulphuric 
acid,  others  direct  the  addition  of  the  moist  carbonate  to  diluted  sul- 
phuric acid.  These  crystals  are  of  a  pale  rose  color,  containing  when 
formed  below  42°  F.  7II0,  above  that  temperature  4H0;  they  have  a 
styptic  taste,  are  freely  soluble  in  water,  and  may  be  given  as  a  tonic 
in  a  dose  of  gr.  v ;  as  a  cholagogue  cathartic,  3j  to  3ij  is  required. 

Carbonate  of  Manganese. 

This  is  made  by  precipitating  sulphate  with  a  carbonated  alkali,  or 
directly  from  the  native  black  oxide,  as  follows : — 

Take  of  black  oxide  of  manganese  Bbj,  in  powder,  put  it  in  a  por- 
celain dish  on  a  sand  bath  or  other  source  of  heat ;  pour  on  it  muriatic 
acid  Oij,  and  stir  well.  Chlorine  is  evolved,  which  makes  it  necessary 
to  operate  in  the  open  air  or  under  a  chimney.    Muriatic  acid  should 
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be  added  until  it  is  nearly  dissolved.  To  get  rid  of  free  muriatic  acid 
and  sesquichloride  of  iron,  and  carbonate  of  soda,  boiling,  after  each 
addition,  as  long  as  the  carbonate  precipitated  is  contaminated  with 
iron,  or  until  a  portion  of  the  solution  tested  with  yellow  prussiate  of 
potassa  does  not  produce  a  blue  color.  The  solution  of  chloride  of 
manganese,  being  now  separated  from  the  oxide  of  iron  by  filtration, 
will  furnish,  on  the  addition  of  an  excess  of  carbonate  of  soda,  a 
bulky  white  precipitate,  which,  being  washed  in  cold  boiled  water  and 
dl*ied,  constitutes  carbonate  of  manganese.  It  is  a  white  or  pale  rose- 
colored  powder,  insoluble  in  water,  and  liable  to  pass  into  a  higher 
state  of  oxidation ;  it  may  be  given  in  powder,  dose,  gr.  v,  or  in  the 
form  of  saccharine  powder,  or  made  into  a  mass  with  honey. 

Manganemi  Chloridum. 

Its  medicinal  properties  are  similar  to  those  of  the  sulphate,  but  it  is  consi- 
dered a  milder  preparation.  It  is  soluble  in  water  and  alcohol,  and  is  given 
in  doses  of  about  five  grains. 

Manganesia  Acetas. 

67  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  colorless  or 
rose-colored  prisms  are  obtained,  which  are  permanent  in  the  air,  have  an 
astringent  metallic  taste,  and  are  soluble  in  alcohol,  and  in  three  and  a  half 
parts  of  water.  It  is  considered  one  of  the  mildest  medicinal  salts  of  manga- 
nese, and  is  given  like  the  other. 

ManganesitB  Lactas. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid,  and  evapo- 
rating ;  crystallizes  in  foar-sided  prisms  of  a  pale  rose  color,  is  efflorescent, 
and  contains  4H0.  It  has  been  used  together  with  lactate  of  iron  in  doses 
of  one  grain,  in  chlorosis. 

/  Syrup  of  Iodide  of  Manganese. 

Take  of  Sulphate  of  manganese      .        .         .        •  Sij- 

Iodide  of  potassium  .  .         •  SU*  3^U- 

Sugar Sxij. 

Water, 

Syrup,  of  each Sufficient 

Dissolve  the  sulphate  and  iodide  each  in  f^iij  of  cold  water,  to  which  f5ij 
of  syrnp  have  been  added,  mix  them  in  a  glass-stoppered  bottle,  and,  after 
the  crystals  of  sulphate  of  potassa  cease  to  precipitate,  throw  the  solution  on 
a  filter  of  fine  muslin,  and  allow  it  to  pass  into  a  pint  bottle  containing  the 
sagar;  add  sufficient  water  to  the  filter  to  bring  up  the  measure  of  the  result- 
ing syrup  to  exactly  a  pint.  This  contains  about  5J  of  the  iodide  to  each  f  Jj. 
Dose,  ni^x. 

Syrup  of  Iodide  of  Iron  and  Manganese,     {Procter.) 

This  preparation  nearly  represents  the  officinal  solution  of  iodide  of  iron, 
and  is  used  for  the  same  purposes,  and  in  the  same  doses. 

Take  of  Iodide  of  potassium       ....     1000  grains. 


Protosulphate  of  iron     . 
Protosulphate  of  manganese 
Iron  filings  (free  from  rust) 
White  sagar  (in  coarse  powder) 
Distilled  and  boiled  water 
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100 

4800 
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Triturate  the  sulphates  and  the  iodide  separately  to  powder,  mix  them 
with  the  iron  filings,  add  half  a  flnidonnce  of  distilled  water,  and  triturate  to 
a  tiniform  paste.  After  standing  a  few  minutes,  again  add  half  a  flnidonnce 
of  distilled  water,  triturate,  and  allow  it  to  rest  fifteen  minutes.  A  third 
addition  of  water  shonid  now  be  made  and  mixed.  The  sugar  should  then 
be  introduced  into  a  bottle  capable  of  holding  a  little  more  than  twelve  fluid- 
ounces,  and  a  small  funnel,  prepared  with  a  moistened  filter,  inserted  into  its 
moutV.  The  magma  of  salts  should  then  be  carefully  removed  from  the 
mortar  to  the  filter,  and  when  the  dense  solution  has  drained  through,  dis- 
tilled or  boiled  water  should  be  carefully  poured  on  in  small  portions,  until 
the  solution  of  the  iodides  is  displaced  and  washed  from  the  magma  of  crys- 
tals of  sulphate  of  potash.  Finally,  finish  the  measure  of  twelve  ounces,  by 
adding  boiled  water,  and  agitate  the  bottle  until  the  sugar  is  dissolved.  The 
solution  of  the  sugar  may  be  facilitated,  when  desirable,  by  standing  the 
bottle  in  warm  water  for  a  time,  and  then  agitating. 

Each  flnidonnce  of  this  syrup  contains  fifty  grains  of  the  mixed  anhydrous 
iodides  in  the  proportion  of  three  parts  of  iodide  of  iron  to  one  part  of  iodide 
of  manganese,  and  the  dose  is  from  ten  drops  to  half  a  fluidrachm. 

For  paper  on  the  preparations  of  manganese  and  iron,  including  effervesc- 
ing powders,  lozenges,  pills,  chocolate,  and  syrup,  see  Am,  Joum,  Pharm., 
vol.  XXV.  p.  174,  also  vol.  xxii.  p.  297. 

Permanganate  of  Poiassa. 

This  salt,  which  is  sometimes  called  hypermanganate  of  potasta,  may  be 
made  by  mixing  equal  parts  of  very  finely-powdered  deutoxide  of  manganese 
and  chlorate  of  potassa  with  rather  more  than  an  equal  part  of  caustic  po- 
tassa,  dissolving  in  a  little  water,  evaporating  to  dryness,  and  exposing  to  a 
temperature  just  short  of  redness.  The  mass,  on  treatment  with  hot  water, 
yields  a  deep  purple  solution  of  this  salt,  which  on  evaporation  crystallizes, 
or,  if  evaporated  to  dryness,  the  salt  is  obtained  as  a  dark  green  powder. 
The  crystals  are  purple,  and  dissolve  in  16  parts  of  water. 

The  uses  of  this  preparation  are,  internally  as  a  remedy  in  diabetes,  dose 
8  grains  3  times  a  day,  gradually  increased,  and  externally  as  a  caustic 
and  ''deodorizer"  in  treating  foul  ulcers.  It  is  applied  iu  powder,  dusted 
on  to  the  part,  or  in  solution,  from  1  to  10  grains  to  the  ounce. 


CHAPTER    VII. 

PREPARATIONS  OF  COPPER,  ZINC,  NICKEL,  AND  CADMIUM. 

Cuprum.    (Copper.) 

The  properties  of  metallic  copper  are  generally  familiar ;  it  fur- 
nishes, by  oxidation  and  combinatioa  with  acids,  some  important 
medicines,  wbicb  are  also,  in  excessive  doses,  corrosive  poisons.  The 
best  antidotet  is  white  of  egg,  or  milk  and  other  bland  liquids ;  mag- 
nesia will  aid  in  the  case  of  sulphate,  by  decomposing  that  salt. 
Copper  is  apt  to  contaminate  stewed  fruit,  from  the  use  of  copper 
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vessels  in  their  preparation:  it  may  be  detected  by  immersinff  ft 
clean  spatula  in  the  suspected  liquid,  which  deposits  a  film  of  metiQIio 
copper. 

The  presence  of  copper  is  also  detected  by  the  following  reactions  of  the 
solntions  of  its  oxide. 

Potassa  and  its  carbonate  cause  a  blue  precipitate  soluble  in  an  excess  of 
the  precipitant  in  the  presence  of  some  organic  bodies.  If  grape  sugar  is 
present  the  clear  solution  on  boiling  precipitates  red  suboxide  of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissolves  the  precipitate 
with  a  beautifal  blue  color. 

Sulphuretted  hydrogen  and  snlphuret  of  ammoniam  produce  a  black  or 
deep  brown  precipitate,  soluble  in  NO^. 

Iodide  of  potassium  causes  a  white  precipitate,  free  iodine  is  liberated  at 
the  same  time. 

Ferrocjanuret  of  potassium  causes  a  brown  red  precipitate  soluble  in 
alkalies. 

Copper  Prkpabations. 

Cupri  carbonas,  CaOfCO^-f^uOjHO.    Pale  green  powder.    Dosb,  gr.  x  f 
"     ifxidum^  CuO.    Black  color.     Dosb,  j^  to  1  gr. 

"      nitraSf  CnOjNOg-f-dHO.     Blue  deliquescent  crTStalfl.    Dose,  ^  to  J  gr. 
"      chloridum^  CaCl,-f-2H0.     Green  soluble  needles.     Dose,  yV  ^o  ^  gr. 
"     sulphas,  CuO,SOj+5HO.    Blue  vitriol.    Dose,  tonic,  \  gr.,  emet.  gr.  v. 

Cupram  ammoniatum,  CuO,dO„HO+2NIl3.    Blue  amorphous  moist  powder,  or  pris- 
matic crystals.    Dose,  \  gr. 

Cupri  subacetas,  2CuOAo-f-6HO.  (?)  Verdigris ;  amorphous  green  masaes.   Bztemallj. 

Cupri  acetas,  CuO,Ac+HO.    "  DistiUed  verdigris,"  orTStals. 

Cuprum  aluminatum.    Lapis  divinus. 

Oupri  SulpJiaSj  XJ.  S.    {Blue  Vitriol    Blue  Stone.) 

Four  methods  are  in  use  for  obtaining  this  salt.  1st  By  evaporat* 
ing  the  waters  which  flow  through  copper  mines,  and  which  hold  it 
in  solution.  2d.  Boasting  copper  pyrites,  lixiviating  the  residuum  to 
dissolve  the  sulphate,  and  evaporating  so  as  to  obtain  crystals.  Both 
the  S  and  the  Cu  of  the  pyrites  abstract  O  from  the  air,  and  become, 
the  one  SO3,  and  the  other  CuO ;  and  these  uniting  form  sulphate  of 
copper.  3d.  Another  mode  is  to  sprinkle  plates  of  copper  with 
sulphur,  which  are  next  heated  to  redness  and  plunged  into  water; 
the  sheets  are  entirely  corroded ;  a  sulphuret  is  formed,  which,  by  the 
action  of  heat  and  air,  gradually  passes  into  a  sulphate ;  this  is  dis- 
solved in  water,  and  crystals  obtained  by  evaporation.  4th.  By 
dissolving  the  scales,  obtained  in  the  process  of  annealing  sheet  cop- 
per, in  diluted  sulphuric  acid,  evaporating  and  crystallizing.  The 
salt  is  in  large,  rhombic,  blue  crystals,  with  a  styptic  metallic  taste;  it 
contains  five  equivalents  of  water,  and  is  represented  by  CuO,S035HO. 
It  effloresces  slightly  in  dry  air;  soluble  in  water,  precipitated  by 
ammonia,  but  redissolved  in  an  excess,  forming  a  rich  blue  solution. 
The  impurities  contained  in  it,  when  in  crystals,  seldom  affect  its  value 
as  a  medicine. 

Sulphate  of  copper  is  much  used  as  a  tonic  and  astringent  (dose 

ST.  \  to  gr.  J),  and  as  a  prompt  and  powerful  emetic  in  five  grain 
oses ;  as  an  injection  in  gonorrhoea,  &c.,  it  is  dissolved  in  water  in 
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the  proportion  of  2  to  8  grains  to  f^j.  A  crystal  polished  by  tritu- 
ration on  a  damp  cloth,  is  applied  as  an  astringent  to  inflamed  or 
granulated  eyelids,  &c. 

If  it  contains  iron,  its  precipitate  with  ammonia  leaves  a  brown  residue  on 
being  dissolved  in  an  excess  of  the  precipitate. 

Zinc  is  detected  by  the  white  precipitate  produced  by  sulphuretted  hydro- 
gen in  a  solution  previously  precipitated  by  potassa. 

Cupri  Carhonas. 

Sulphate  of  copper  is  precipitated  by  carbonate  of  soda ;  the  precipitate 
is  a  pale  green  tasteless  powder,  which  is  to  be  washed  and  dried  at  a  mode- 
rate temperature. 

It  has  been  used  in  neuralgia  in  doses  amounting  to  about  one  drachm  (?) 
in  twenty-four  hours. 

It  is  wholly  soluble  in  muriatic  acid ;  the  solution  yields  no  precipitate  with 
chloride  of  barium. 

Cupri  Oxidum, 

If  the  carbonate  or  the  nitrate  of  copper  is  heated  to  redness,  until  it  ceases 
to  lose  weight,  the  salt  has  been  converted  into  the  oxide,  which  is  of  a  fine 
black  color. 

This  oxide,  which  is  also  much  employed  in  elementary  organic  analysis, 
has  been  recommended  in  preference  to  the  carbonate  in  doses  of  ^  to  1  grain 
three  or  four  times  a  day,  and  for  indurated  glands,  in  ointments  containing 
1  drachm  to  the  ounce. 

It  is  wholly  soluble  in  dilute  muriatic  acid,  and  the  solution,  after  precipi- 
tating the  copper  by  sulphuretted  hydrogen,  and  filtering,  leaves  no  residue 
on  evaporation. 

Cupri  Nitrau. 

It  is  obtained  by  dissolving  copper,  its  oxide  or  carbonate,  in  nitric  acid, 
snd  evaporating  to  crystallization,  when  it  crystallizes  in  deep  blue  prisms, 
which  are  deliquescent  and  soluble  in  alcohol.  It  acts  as  a  caustic,  dissolved 
in  mucilaginous  liquids  it  has  been  given  in  doses  of  ^  grain ;  externally  as 
injections  in  gonorrhoea  and  similar  complaints.  In  substance  or  in  concen- 
trated solution  it  has  been  employed  as  a  caustic  in  ulcerated  throat,  in 
syphilis,  &c.  From  the  deliquescent  nature  of  the  salt,  care  is  necessary  to 
prevent  its  spreading. 

The  solution  yields  no  precipitate  with  nitrate  of  baryta  (SOj),  nitrate  of 
silver  (HCl),  sulphuric  or  muriatic  acids  (lead,  &c.). 

Cupri  Ckloridum, 

Muriatic  acid  dissolves  oxide  and  carbonate  of  copper ;  the  solution  by 
evaporation  yields  green  needles,  which  are  easily  soluble  in  alcohol  and  water. 

It  has  been  occasionally  used  as  a  powerful  alterative  in  doses  commencing 
with  1^  grain. 

Cuprum  Ammoniatum^  U.  S.   {Ammoniated  Copper,    Ammonio- Sulphate 

of  Copper) 

Sulphate  of  copper,  §ss,  and  carbonate  of  ammonia^  3vj,  are  rubbed 
together  in  a  glass  mortar  until  eCFervescence  ceases;  the  ammoniated 
copper  is  wrapped  in  bibulous  paper,  and  dried  with  a  gentle  heat. 
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When  thus  rubbed  together,  these  salts  give  out  part  of  their  water 
of  crystallization,  by  which  the  mixture  becomes  moist,  and,  at  the 
same  time,  a  portion  of  the  carbonic  acid  of  the  sesquicarbonate 
escapes,  producing  effervescence,  and  the  compound  assumes  a  deep 
azure  blue  color. 

Its  composition,  as  thus  prepared,  is  NCuHjOjSOj+NHjjHO,  with  a 
variable  excess  of  carbonate  of  ammonia.  A  salt  of  the  above  com- 
position is  obtained  in  beautiful  blue  crystals  from  a  solution  of  sul- 
phate of  copper,  precipitated  and  dissolved  by  ammonia,  if  alcohol  is 
E cured  over  the  surface  and  set  aside ;  gradually  the  water  is  abstracted 
y  the  alcohol  and  the  salt  crystallizes. 
It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolves 
in  twice  its  weight  of  water  without  residue. 

Ammoniated  copper  is  regarded  as  a  tonic  and  antispasmodic.  It 
is  occasionally  prescribed  in  combination  with  assafoetida  in  pilL  DosB, 
gr.  ^  repeated. 

Cupri  Subacetas^  U.  S.    {JErugo.    Impure  Subacetate  of  Copper. 

Verdigris.) 

Made  by  exposing  copper  plates  to  the  action  of  the  fermenting 
refuse  of  the  wine-press,  or  to  pyroligneous  acid,  when  this  salt  forms 
on  the  surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of  very 
minute  crystals,  of  variable  color,  with  a  peculiar  metallic  odor,  and 
styptic  metallic  taste ;  resolved  by  water  into  a  soluble  neutral  acetate, 
ana  insoluble  tris-acetate ;  when  treated  with  sulphuric  acid,  gives  off 
acetic  acid  fumes;  from  the  solution,  ammonia  precipitates  the  oxide, 
but  redissolves  it  when  in  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition  and 
shade  of  color.  The  light  green  appears  to  be  a  mixture  of  various 
basic  salts,  while  that  of  a  greenish-blue  color  has  the  composition 

2CuO,Ac+6HO  (Berzelius).  It  is  used  exclusively  in  the  shape  of 
ointment. 

Yerdigris  ought  to  be  nearly  soluble  in  dilate  acetic  acid,  and  the  solatlon, 
if  precipitated  by  ammonia,  must  be  wholly  taken  up  by  an  excess  of  it. 

Cupri  Acetas. 

The  neutral  acetate  is  prepared  by  dissolving  the  above  in  dilate 
acetic  acid  and  evaporating  to  crystallization.  It  is  met  with  in  com- 
merce under  the  name  of  distilled  verdigris,  and  occurs  in  dark  green 
crystals,  soluble  in  5  parts  of  boiling  water.  Bademacher  uses  a 
tincture  of  this  salt  prepared  by  double  decomposition  from  3  ounces 
sulphate  of  copper,  and  8f  ounces  acetate  of  lead,  to  '60  ounces  (weight) 
diluted  alcohol.    But  it  is  scarcely  ever  used. 

Cuprum  Aluminatum. 

The  European  Pharmacopoeias  have  a  preparation  under  this  name 
and  the  synonyma  Lapis  divinus,  Lapis  ophthalmicus  St.  Yves,  for 
which  the  Prussian  Pharmacopoeia  gives  the  following  directions: 
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sulphate  of  copper,  nitrate  of  potassa,  and  alum,  of  each  two  ounces, 
are  fused  by  a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after 
mixing  in  one  drachm  powdered  camphor,  the  mass  is  poured  out 
upon  a  cold  slab  and  kept  in  well-stoppered  bottles.  It  is  used  ez- 
iemallj. 

ZiNcuM,  U.S.    (Zinc.) 

This  metal  occurs  in  nature  in  two  principal  forms :  as  a  sulphuret, 
blende^  and  as  a  carbonate  or  silicate,  calamine^  from  which  the  metal 
is  extracted,  by  distilling  them  with  carbonaceous  matters. 

It  is  a  bluish-white  crystalline  metal,  soluble  in  dilute  hydrochloric 
and  sulphuric  acids,  with  evolution  of  hydrogen,  also  in  nitric  acid ; 
melted  and  dropped  into  water,  it  constitutes  granulated  zinc.  It  is 
used  in  pharmacy  for  the  preparation  of  the  sulphate,  acetate,  and 
chloride,  which  are  officinal,  and  numerous  other  salts. 

From  its  salts,  oxide  of  zinc  is  precipitated  hj  alkalies  and  their  carbo- 
nates, white ;  soluble  in  an  excess  of  alkali.  Sulphuretted  hydrogen,  from 
neutral  or  alkaline  solutions,  white.  Salphuret  of  ammoniam,  white ;  the  last 
two  are  insoluble  in  alkalies,  soluble  in  acids.  Ferrocjanuret  of  potassium, 
white ;  insoluble  in  dilute  HCl. 

Preparations  of  Zinc* 

Calamina.    Natiye,  impure  carbonate  of  uno.    A  gray  coarse  powder. 

"  Prseparata.     CalciDed,  powdered,  and  levigated. 

TWm.     A  product  of  smelting  lead  ores  containing  zinc.    Slate  colored. 
Zinci  sulphas,  Zn0,S0,4-7H0.    Small,  white,  efflorescent  crystals.    Emetic  gr.  z. 

^    oarbonas  prsoipitatus,  8Zn0,3C024-6H0.  (?)    A  pure  white,  verj  light  powder. 

*'    oxidum,  ZnO.    A  pure,  white  powder,  not  effervescing  with  acids. 

*'  acetas,  Zn0,Ac4-7H0.    Micaceous,  freely  soluble  crjstalg. 

**  chloridum,  ZnCl.    White,  translucent  plates  or  masses.    Very  deliquescent. 

"  cyanuretumy  ZnCy.    White  powder,  insoluble,  poisonous.    Gr.  i  to  j. 

"  ferrocyanuretum,  (2KCy+FeCy)+3(2ZnCy+FeCy)+12H0. 

'*  iodidum,  Znl.     White,  deliquescent,  caustic. 

«    /acf(u,  2Zn0,L4.6H0.    White,  styptic,  crystals  or  plates. 

**    walerianasy  Zn0,ya.    White,  pearly  scales,  soluble  in  alcohol.    Dosb,  gr.  j  to  ij. 

Calamina^  U.S.    {Oalamine.    Native  Impure  Carbonate  of  Zinc.) 

This  mineral  is  found  abundantly  in  Germany,  England,  and  the 
United  States.  It  is,  however,  as  recently  procured,  very  impure,  and 
seldom  contains  a  considerable  proportion  of  carbonate  of  zinc.  For 
use,  it  must  be  brought  to  the  condition  of  an  impalpable  powder, 
when  it  constitutes — 

Calamina  Prceparata^  U.  S.    {Prepared  Calamine.) 

Obtained  by  heating  the  impure  carbonate  to  redness  and  pulver- 
izing the  product,  which  is  then  levigated  and  elutriated. 
It  is  in  the  form  of  a  pinkish  or  gray  powder,  of  an  earthy  appear- 

^  The  unofficinal  preparations,  as  in  the  other  tables,  in  Italic. 
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6nce.  It  should  be  almost  entirely  soluble  in  sulphuric  acid,  and  the 
precipitate  thrown  down  by  ammonia  and  potassa  should  be  redis- 
solved  by  these  reagents.  The  calcination  of  calamine  drives  off  a 
quantity  of  CO,  and  water,  so  that  little  remains  except  oxide  of  zinc, 
and  earthy  impurities.  The  precipitated  carbonate  or  oxide  of  zinc 
may  be  substituted  with  advantage. 

It  is  only  used  externallv  as  a  dusting  powder  and  exsiccant,  or  in 
the  form  of  cerate  as  a  mild  astringent. 

Thtia,    {Impure  Oxide  of  Zinc.     TuUy,) 

This  oxide  is  formed  during  the  smelting  of  lead  ores  containing 
zinc ;  it  is,  as  I  have  seen  it,  usually  in  little  nodules,  like  those  of 
prepared  chalk,  of  a  bluish  or  slate-color.  It  is  said  to  be  much  adul- 
terated, some  specimens  factitious,  and  is  very  properly  substituted 
by  the  officinal  oxide  of  zinc. 

Zinci  Sulphas^  U.  S.    {Sulphate  of  Zinc.     White  ViLriol) 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  evaporating 
and  crystallizing. 

Water  is  decomposed  in  the  presence  of  the  acid  and  metal,  hvdro- 
gen  is  liberated,  the  zinc  oxidized,  and  the  oxide  formed  combines 
with  the  sulphuric  acid. 

Usually  in  small,  four-sided  colorless  prisms,  of  the  same  form  as 
sulphate  of  magnesia,  possessing  a  disagreeable,  metallic,  styptic  taste, 
very  soluble  in  water,  insoluble  in  alcohol,  slightlv  efflorescent,  pre- 
cipitated, and  again  redissolved  by  ammonia.  When  heated,  it  dis- 
solves in  its  water  of  crystallization,  and  by  prolonged  ignition,  the 
acid  is  all  expelled,  and  oxide  of  zinc  is  lefl.  Its  composition  is  thas 
represented,  ZnO,S03+7HO. 

Iron  is  detected  by  a  bloish  precipitate  with  ferrocyanaret  of  potassiom; 
copper  by  the  dark  precipitate  with  sulphuretted  hydrogen ;  magnesia  by 
the  residue  left  on  dissolving  it  in  caustic  potassa. 

In  small  doses  it  acts  as  an  astringent  and  tonic ;  in  large  doses  as 
a  quick,  direct  emetic;  externally,  as  a  powerful  astringent.  It  is 
used  as  a  tonic,  chiefly  in  diseases  affecting  the  nervous  system,  and 
when  gradually  increased,  tolerance  soon  becomes  established ;  some- 
times it  is  given  as  an  astringent  in  chronic  passive  discharges.  As 
an  emetic,  it  is  used  when  the  rapid  emptying  of  the  stomach  is  desired 
without  the  production  of  much  depression,  as  in  narcotic  poisoning. 
Externally,  in  solutions  of  different  strengths,  it  is  employed  as  a 
lotion  or  injection,  in  ophthalmia,  gleet,  &c. 

DosB,  gr.  ss  to  ij  in  pill.  As  an  emetic,  gr.  x.  The  strength  of  a 
solution  for  external  employment,  may  be  from  gr,  j  to  x  to  fsj 
water. 

Zinci  Oarbonas  PrcecipitatuSj  U.  S.     {Precipitated  Carbonate  of  Zinc) 

Solutions  of  carbonate  of  soda  and  sulphate  of  zinc  in  equal  parts 
are  mixed  together;  a  double  decomposition  takes  place;  sulphate  of 


ACETATE   OF   ZINC.  681 

8oda  is  formed  in  solation,  and  carbonate  of  zinc  is  precipitated.  A 
white  flocculent  powder  resembling  magnesia  subsides,  which  is  fre- 
quently washed  till  the  washings  are  tasteless ;  the  powder  is  dried 
by  a  gentle  heat.  It  must  be  wholly  soluble  in  diluted  acids;  impuri- 
ties are  then  detected  as  with  oxide. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal  cerate, 
it  is  much  used  as  a  dressing  for  burns. 

Zinci  Oxidurrij  U.S.    {Oxide  of  Zinc.    Flowers  of  Zinc) 

,  This  is  made  by  exposing  the  precipitated  carbonate  to  a  strong 
heat,  by  which  CO,  is  driven  ofi^  and  the  residue  is  the  oxide  of  zinc. 

In  the  solution  in  nitric  acid,  the  following  impurities  may  be  detected : — 
Lead  or  copper,  by  a  black  precipitate  with  sulphuretted  hydrogen ;  cad- 
mium, tin,  antimony,  or  arsenic,  by  a  yellowish  precipitate  by  the  same 
reagent ;  earthy  oxides,  by  the  white  precipitate  with  carbonate  of  ammonia, 
insoluble  in  an  excess  of  the  precipitates;  sulphuric  and  muriatic  acids,  by 
baryta  and  silver  salts;  iron,  by  a  bluish  precipitate  with  ferrocyanide  of 
potassium. 

It  is  a  white  or  yellowish-white  powder,  without  odor  or  taste; 
insoluble  in  water,  but  soluble  in  diluted  hydrochloric  and  other  acids 
without  effervescence,  and  in  ammonia  and  potassa. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervous  system;  also 
somewhat  astringent;  used  in  chorea,  epilepsy,  and  neuralgia.  Locally, 
it  is  slightly  astringent  and  desiccant,  and  constitutes  an  excellent 
application  to  excoriated  surfaces,  and  to  chapped  or  cracked  nipples. 
An  ointment  of  oxide  of  zinc  is  officinal. 

Zind  AceiaSj  U.  S.  {Acetate  of  Zinc.) 

It  may  be  procured  in  either  of  the  following  ways :  1.  By  dissolv- 
ing oxide  of  zinc  in  acetic  acid,  and  crystallizing  the  saturated  solu- 
tion. 2,  By  double  decomposition  between  a  solution  of  sulphate  of 
zinc  and  a  solution  of  acetate  of  lead.  8d.  The  officinal  process, 
granulated  zinc  oix,  is  added  to  a  solution  of  Sbj  of  acetate  of  lead  in 
water  Oiij,  and  agitated  occasionally  till  no  precipitate  is  formed  on 
the  addition  of  iodide  of  potassium.  The  familiar  experiment  of  form- 
ing the  zinc,  or  lead-tree,  leaves  this  salt  in  solution.  In  concentrating 
the  solution  to  one-fifth  its  bulk,  previously  to  crystallizing,  a  little  of 
the  acetic  acid  is  apt  to  be  dissipated,  and  should  be  replaced  by  drop- 
ping in  a  small  excess  of  the  acid. 

When  carefully  crystallized,  it  is  in  the  form  of  very  handsome 
pearly  or  silky  hexagonal  crystals,  which  effloresce  in  a  ary  air.  As 
found  in  the  shops,  it  is  sometimes  in  white  micaceous  scales ;  very 
soluble  in  water,  moderately  soluble  in  alcohol,  and  has  an  astringent, 
metallic  taste. 

When  heated,  it  fuses  and  gives  out  an  inflammable  vapor,  having 
the  odor  of  acetic  acid ;  the  mineral  acids  decompose  it. 

It  is  used  as  a  topical  remedy,  in  the  form  of  colly rium,  in  ophthal- 
mia, and  as  an  injection  in  gonorrhoea,  gleet,  leucorrhoea,  &c. 
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Zinci  Chlortdumj  U.  S.    {Chloride  of  Zinc.    Butter  of  Zinc,) 

Take  of  Zinc,  in  small  pieces    •        •        .  Siiss. 
Nitric  acid  (sp.  gr.  1.42), 

Prepared  chalk,  each  .        .        .  3j- 

Muriatic  acid       ....  A  sufficient  quantitj. 

To  the  zinc,  in  a  glass  or  porcelain  vessel,  add  gradually  sufficient 
muriatic  acid  to  dissolve  it ;  then  strain,  add  the  nitric  acid,  and  eva- 
porate to  dryness.  Dissolve  the  dry  mass  in  water,  add  the  chalk, 
and,  having  allowed  the  mixture  to  stand  for  twenty-four  honrsi  filter 
and  again  evaporate  to  dryness. 

This  beautiful  preparation  is  well  prepared  by  the  above  process  of 
the  Pharmacopcexa.  The  chloride  of  zinc  being  first  formed  by  the 
action  of  the  muriatic  acid  on  the  metal,  the  next  step  is  to  separate 
the  iron  derived  from  the  muriatic  acid,  and  from  the  zinc;  this  is 
done  by  the  use  of  nitric  acid,  which  peroxidizes  the  iron,  and,  on 
evaporation  to  dryness,  dissolving,  and  filtering,  it  is  left  behind.  The 
pure  chloride  is  now  digested  with  chalk,  to  free  it  more  completely 
from  iron,  by  neutralizing  any  free  acid.  Another  method,  which  is 
effectual  in  removing  iron,  is  to  add  to  the  solution,  as  at  first  formed, 
a  little  freshly-precipitated  hydrated  carbonate  of  zinc;  filter  and 
evaporate. 

The  final  concentration  of  the  liquid  requires  care,  as,  by  pushing 
the  heat  too  far,  the  chloride  is  decomposed,  and  contains  a  portion  of 
insoluble  subchloride  or  oxide ;  on  the  other  hand,  care  must  be  taken 
to  free  it  entirely  of  water,  otherwise  it  will  not  harden  into  solid  and 
dry  masses.  The  proper  point  is  ascertained  by  dipping  into  it  a 
glass  rod,  on  which  it  should  thicken  into  a  hard,  dry  condition. 
There  are  two  ways  of  finishing  this  operation.  In  one  case,  the  mass, 
in  its  fused  condition,  is  poured  on  to  a  dry  marble  slab,  and,  when 
nearly  cool,  is  broken  into  fragments,  and  put  immediately  into  dry 
salt-mouth  bottles,  usually  of  §j  capacity.  Another  plan  is  to  warm  the 
bottles  thoroughly  in  a  sand  bath,  and  drop  the  fused  mass,  a  little  at 
a  time,  into  them ;  if  in  the  proper  condition,  the  separate  concretions 
will  not  run  together,  but  remain  in  a  convenient  shape  for  removal 
from  the  bottle  when  required. 

Chloride  of  zinc,  as  thus  prepared,  is  white,  crystalline,  and  semi- 
transparent,  rapidly  absorbing  water,  if  exposed  to  the  air;  soluble 
in  alcohol  and  water.  If  a  large  amount  of  sediment  is  present  in  the 
aqueous  solution,  it  may  be  inferred  that,  by  the  intense  heat  employed 
in  its  concentration  and  fusion,  a  portion  has  been  reduced  to  the  con- 
dition of  oxide  as  above.  The  addition  of  a  little  dilute  HCl  will 
dissolve  this  sediment. 

It  is  used  as  a  powerful  escharotic,  and  as  a  remedy  for  toothache. 
In  solution,  it  is  an  antiseptic,  especially  adapted  to  dissecting-room 
purposes;  it  is  convenient  to  employ  a  solution  of  zinc  in  the  muriatic 
acid,  without  either  purifying  or  concentrating  it.  A  mixture  of 
chloride  and  oxide  hardens  by  time,  and  is  used  as  a  filling  for  the 
cavities  of  teeth. 
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The  following  solution  is  the  best  antiseptic  for  this  purpose  with 
which  I  am  acquainted : — 

Take  of  Granulated  zinc  .        .        .        .    fib  iv. 

Hydrochloric  acid      .        .        .    fib  iv  or  q.  s. 
Water 9  quarts. 

Dissolve,  avoiding  excess  of  acid.  The  solution  contains  one  part 
of  chloride  of  zinc  in  twelve. 

Zinci  Ch/anuretum.    {Cyanide  of  Zinc.) 

It  may  be  prepared  by  double  decomposition  between  solution  of 
cyanuret  of  potassium  and  sulphate  of  zinc,  or  by  conducting  gaseous 
hydrocyanic  acid  in  a  solution  of  acetate  of  zinc.  The  latter  is  the 
best  process. 

It  is  a  brilliant  white  powder,  insoluble  in  water,  soluble  in  dilute 
mineral  acids ;  it  is  tasteless  and  inodorous,  but,  when  well  triturated, 
the  odor  of  prussic  acid  is  given  off. 

It  combines  the  properties  of  hydrocyanic  acid  with  those  of  zinc, 
and  has  been  used  in  epilepsy,  chorea,  and  similar  diseases,  in  doses  of 
one-half  to  one  grain. 

It  is  wholly  soluble  in  muriatic  acid,  precipitated  white  by  carbonate  of 
ammonia,  dissolved  again  in  an  excess ;  and  in  this  solution,  no  precipitate 
is  caused  by  phosphate  of  soda,  a  white  precipitate  by  sulphuret  of  hydrogen. 

Zinci  Ferrocyanidum,    {Ferrocyanuret  of  Zinc.) 

This  salt  has  sometim&s  been  mistaken  for  the  former  one,  and  care 
is  necessary  to  distinguish  them,  as  the  cyanide  is  poisonous  in  the 
medicinal  doses  of  the  ferrocyanide.  This  is  prepared  by  precipitating 
Bolphate  of  zinc  by  ferrocyanide  of  potassium. 

It  is  a  white  powder,  similar  in  appearance  to  the  former,  but  little 
soluble  in  boiling  muriatic  acid.  It  has  been  used  in  similar  com- 
plaints as  the  former,  in  doses  of  two  grains  and  more. 

It  may  be  considered  pure,  if  it  is  of  a  purely  white  color,  and  yields 
nothing  to  cold  muriatic  acid. 

Zinci  lodidum. 

Two  parts  iodine,  one  part  zinc,  and  four  parts  water,  are  digested 
until  the  color  of  iodine  has  disappeared ;  after  filtration,  it  is  evapo- 
rated until,  when  poured  upon  a  cold  slab,  it  hardens ;  a  little  iodine 
has  then  been  expelled. 

It  is  in  white,  very  deliquescent  pieces,  forming  a  turbid  solution 
with  water  and  alcohol.  It  must  be  wholly  soluble  in  carbonate  of 
ammonia. 

It  is  caustic  and  poisonous,  and  used  only  externally  in  aqueous 
solution,  or  in  ointments,  containing  gr.  xv  to  xxx  to  the  ounce. 

Zinci  Lactas,     {Lactate  of  Zinc) 

It  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic  acid,  or  by 
double  decomposition  between  hot  concentrated  solutions  of  lactate 
of  potassa  or  lime  and  chloride  of  zinc. 
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It  crystallizes  in  four-sided  prisms,  of  an  acid  reaction,  and  a  soar 
styptic  taste ;  they  require  58  parts  of  cold  water  for  solution,  and  are' 
nearly  insoluble  in  alcohol. 

It  is  used  in  epilepsy  in  doses  of  two  grs.  three  times  a  day,  gradually 
increasing  the  dose. 

Valeriajiate  of  Zinc, 

Prepared  by  decomposing  sulphate  of  zinc  with  valerianate  of  soda 
in  solution  at  200°  F.  On  evaporation,  crystals  of  the  valerianate 
collect  on  the  surface,  and  are  skimm*ed  ofi^  washed  with  cold  water 
to  separate  adhering  sulphate  of  soda,  and  dried.  The  salt  is  in  pearly 
scales  with  a  faint  valerian  odor,  astringent  metallic  taste;  sparinglv 
soluble  in  water,  more  so  in  alcohol.  It  is  a  good  deal  prescril^di 
perhaps  more  than  any  other  salt  of  valerianic  acid,  being  adapted  to 
a  variety  of  nervous  affections.  Dose,  gr.  j  to  ij  in  pill,  repeated  at 
intervals. 

Cadmium. 

Cadmium  is  a  scarce  metal  which  usually  accompanies  the  zinc 
ores ;  it  was  discovered  in  1817  as  an  impurity  in  medicinal  prepara- 
tions of  zinc.  It  has  a  white  tin  color,  a  high  metallic  lustre,  is  very 
malleable,  and  oxidizes  slowly  in  the  air ;  its  specific  gravity  is  8.6.  Its 
salts  are  isomorphous  with  the  corresponding  salts  of  zinc.  Its  oom* 
pound  with  oxygen  is  oxide  of  cadmium,  CdO. 

Tt$U  for  Oxide  of  Ca(fmttim,i^Salphnretied  hydrogen  and  sulphnret  of 
ammoniam  cause  a  bright  yellow  precipitate,  insoluble  in  an  excess;  ammoDia 
a  white  precipitate,  easily  soluble  in  excess ;  potassa  and  the  alkaline  carbo- 
nates a  white  insolable  precipitate ;  zinc  precipitates  the  metal.  The  com- 
pounds of  cadmium  when  mixed  with  oxalate  of  potassa  and  exposed  to  the 
inner  flame  of  the  blowpipe,  produce  a  brownish  yellow  incrustation  without 
any  metallic  globules. 

Preparations  or  Cadmium. 

Cadmii  iulphas^  Cd0,S03+4H0,  colorless  crystals,  soluble  in  water. 
Cadmii  ioaidum^  Cdl,  soluble  in  alcohol  and  water. 

Sulphate  of  Cadmium. 

Granulated  cadmium  is  dissolved  in  dilute  sulphuric  acid ;  the  solu- 
tion may  be  much  accelerated  by  adding  small  portions  of  nitric  acid; 
it  is  then  evaporated  to  dryness  to  expel  the  excess  of  nitric  acid ; 
redissolved  in  water  and  crystallized. 

The  crystals  are  six-sided  prisms,  easily  soluble  in  water,  insoluble 
in  alcohol,  and  containing  25  per  cent,  of  water. 

It  is  used  almost  exclusively  in  nervous  inflammatory  diseases  of 
the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or  two  of 
rose-water,  or  about  five  grains  to  a  drachm  of  ointment;  for  injections 
to  the  ear,  somewhat  stronger. 

It  may  be  considered  pure  when  sulphuretted  hydrogen  causes  a  purely 
yellow  precipitate,  the  filtrate  from  which  leaves  no  residue  on  evaporation. 
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Iodide  of  Cadmium, 

This  salt  has  been  proposed  as  a  substitute  for  iodide  of  lead,  the 
intense  yellow  color  of  which  is  sometimes  objectionable.  It  is  pre- 
pared by  dissolving  iodine  with  granulated  cadmium  under  water,  and 
evaporating  the  solution. 

It  crystallizes  in  colorless  six-sided  tabular  crystals,  soluble  in 
alcohol  and  water,  and  fusible  on  the  application  of  heat. 

Nickel. 

This  is  a  rare  metal  obtained  from  an  ore  of  arsenic  found  in 
Westphalia.  It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the 
distillation  of  arsenic,  and  when  purified  is  found  in  commerce  as 
a  white,  hard,  malleable  magnetic  metal,  capable  of  receiving  a  lustre 
rivalling  silver,  sp.  gr.  8.82 ;  it  is  not  oxidized  by  the  air,  or  is  little 
attacked  by  acids,  except  in  the  presence  of  nitric  acid  which  dissolves 
it  freely;  most  of  its  salts  possess  a  pale  green  color. 

Nickel  is  recognized  hj  the  following  tests :  Ganstic  alkalies  give  a  pale 
apple-green  precipitate,  insoluble  in  excess,  bat  soluble  in  solation  of  carbo- 
nate of  ammoDia,  jielding  a  greenisb-bla^  liquid.  Ammonia  gives  a  similar 
precipitate,  soluble  in  excess,  and  yielding  a  deep  purplish-blue  solution. 
Ferrocyanide  of  potassium  gives  a  greenish- white  precipitate.  Sulphuretted 
hydrogen  occasions  no  change  in  solutions  of  nickel  containing  the  mineral 
acids,  but  in  alkaline  solutions  gives  a  black  precipitate. 

Sulphate  of  Nickel.    {Niccoli  Sulphas.) 

This  salt  is  formed  by  dissolving  carbonate  or  oxide  of  nickel  in 
dilute  sulphuric  acid,  and  gently  concentrating  by  evaporation  so  that' 
crystals  may  form. 

It  is  in  emerald-green  prismatic  crystals,  efHorescent,  soluble  in  3 
parts  of  cold  water,  insoluble  in  alcohol  and  ether.  It  has  a  sweet, 
astringent  taste,  composition  NiOjSOj+VIIO. 

This  salt  is  used  as  a  tonic.  Prof.  Simpson  employed  it  success- 
fully in  a  case  of  obstinate  periodic  headache.  The  dose  is  from  ^ 
grain  to  1  grain,  three  times  a  day,  given  in  the  form  of  pill  or  simple 
solution. 

Cobalt. 

This  metal  is  found  like  the  foregoing  in  orea  of  arsenic,  and  the 
crude  mineral,  sold  as  fly-stone  by  druggists,  appears  to  be  one  of 
these  cobalt  and  arsenic  ores.  The  metal  itself  is  white,  brittle, 
strongly  magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute 
hydrochloric  and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  known  as  follows :  Solution  of  ammo- 
nia gives  a  blue  precipitate,  slightly  soluble  in  excess,  gi^ng  a  brownish-red 
color.  Solution  of  potassa  a  blue  precipitate,  turning  to  violet  and  red 
when  the  liquor  is  heated.  Sulphuretted  hydrogen  produces  no  change  in 
acid  solutions,  bnt  with  ammonia  gives  a  black  preefpilate.  Melted  with 
borax  before  the  blowpipe  it  gives  a  bead  of  magnificent  blue  color. 
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Protoxide  of  Cobalt. 

This  is  the  only  compound  used  in  medicine ;  it  has  been  employed 
as  a  remedy  in  rheumatism.  It  is  formed  by  precipitation  from  the 
nitrate  or  chloride  with  carbonate  of  soda,  washing  and  igniting.  Its 
chief  use  is  in  forming  beautiful  blue  colors  in  glass,  enamels,  &c. 


CHAPTER    VIII. 

ON  LEAD,  SILVER,  BISMLTH. 

Plumbum.    (Lead.) 

Metallic  lead  is  not  used  in  medicine,  nor  is  it  officinal  for  use  in 
preparing  any  of  its  salts.  It  is  abundantly  diffused  in  the  form  of 
galena,  a  native  sulphuret,  which  is  extensively  worked  in  this  country 
for  the  production  of  the  metal.  Exposed  for  a  long  time  to  its  influ- 
ence, individuals  exhibit  symptoms  of  slow  poisoning,  called  lead  oolic 
In  over-doses  its  salts  are  poisons. 

Lead  is  a  soft  bluish-colored  metal,  very  malleable  and  fusible.;  its 
properties  are  familiar  to  most.  It  forms  five  oxides,  of  which  the 
one  most  important  in  a  pharmaceutical  point  of  view  is  the  protoxide. 

The  lead  salts  show  the  following  reactions : — 

A  brown  or  black  precipitate  by  sulphuretted  hydrogen  and  sulphuret  of 
amcuonium ;  a  white  precipitate  by  muriatic  acid  and  soluble  chlorides,  sola- 
ble  in  much  water;  a  yellow  precipitate  by  iodide  of  potassiDm,  soluble  in 
boiling  solutions  of  alkaline  chlorides  and  iodides;  a  yellow  precipitate  by 
chromats  of  potassa,  scarcely  soluble  in  dilute  nitric  acid ;  a  gray  metallic 
precipitate  by  tin  and  zinc;  a  white  precipitate  by  ferrocyanuret  of  potassiam. 

Preparations  of  Lead. 

Plambi  ozidnm  semivitrdam,  0,  litharge.    Yellow  or  reddish  flakes  or  powder. 

Emplastrnm  plambi.     See  fi^ed  oils,  also  plasters. 

Plumbi  oxidum  ruhrum,  2(or3)Pb04-PbOa.     Red  lead.     Bright  red  powder. 

Plambi  acetas,  PbO,Ac,3HO.    Matted  acionlar  crystals,  whitish  \>j  effloresoenoe. 
Liqaor  plambi  sabacetatis.     A  olear  heavy  liquid,  depositing  white  carbonate. 
Liqnor  plambi  sabaoet.  dilatas.    fjij  liq.  plnmb.  sabaoet.  to  Oj. 
Plumbi  carbonas,  PbO,C02*     A  heavy,  white,  opaque  powder. 
Plambi  nitras,  PbO,NOj.     White  crystals,  soluble  in  water,  disinfectant, 
plumbi  iodidum,  Pbl.     A  bright  yellow  amorphous  powder,  used  in  ointment. 
t^mhi  chloridunif  PbCl.     Flat  needle-shaped  crystals,  used  externally. 
Pluj^bi  tannaSf  cataplasm  de  cubitum. 

Plumhi  Oxidum  Semivitreum^  U.  S.    {Semivitrijied  Oxide  of  Lead^ 

Litharge,) 

Generally  obtained  as  a  secondary  product  in  the  cupellation  of 
ftrgentiferous  galenas,  when  the  oxide  becomes  fused  or  semivitrified, 
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and  is  driven  oflT  in  hard  particles  of  a  scaly  texture.  English  litharge 
is  the  best.  It  is  in  the  form  of  small  red  or  orange  red  scales,  devoid 
of  smell  or  taste ;  soluble,  or  almost  entirely  so,  in  dilute  nitric  acid. 
It  is  much  contaminated  with  iron  and  copper,  and  usually  contains  a 
little  carbonic  acid.  If  carbonate  of  lead  is  present,  efiPervescence 
takes  place  with  dilute  nitric  acid;  this  solution  has  a  green  color  if 
copper,  and  a  yellow  or  brownish  color  if  iron  is  present.  It  is  chiefly 
used  for  its  effect  on  £xed  oils,  with  which  it  combines,  and  hence 
oocasions  paint,  to  which  it  is  added,  to  dry  and  harden  rapidly.  (See 
Emplaatrum  Plumbi.) 

Plumhi  Ooddum  Btibrum.    {Red  Lead.) 

The  yellow  protoxide  of  lead,  which  is  commercially  known  by  the 
name  pf  massicot,  is  introduced  into  a  reverberating  furnace,  there  to 
be  calcined  for  48  hours,  heated  to  redness  and  allowed  to  cool  slowly. 
Or  the  hot  massicot  is  cooled  by  being  sprinkled  with  water,  and  after 
levigation  heated  in  closed  tin  boxes  to  redness ;  the  slower  the  pro: 
dnct  is  allowed  to  cool,  the  £ner  will  be  the  color. 

It  is  a  heavy  scaly  powder  of  a  bright  red  color,  which  appears 
yellow  when  rubbed  upon  paper.  Before  the  blowpipe  upon. charcoal 
It  is  wholly  reduced  to  the  metallic  state ;  exposed  to  the  light  it  is 
blackened  somewhat,  by  being  partially  reduced. 

Its  chief  use  is  as  a  red  paint ;  it  enters  into  the  composition  of  a 
few  ancient  plasters.    (See  JEmplastrum.) 

Plumbi  AcetaSj  U.  S.    {Saccharum  Satumi.    Sugar  of  Lead) 

Made  by  dissolving  litharge  in  dilute  acetic  acid,  evaporating  the 
solution,  and  crystallizing;  also  by  the  direct  action  of  vinegar  upon 
sheets  of  lead  partially  exposed  to  the  air,  so  as  to  become  oxidized, 
when  the  oxide  being  dissolved  in  the  acid,  the  salt  may  be  obtained 
in  spongy  masses  composed  of  interlaced  acicular  crystals,  possessing 
an  acetic  odor,  and  sweet  metallic  taste ;  exposed  to  the  air  it  efQoresces 
slightly,  is  soluble  in  four  times  its  weight  of  cold  water,  and  much 
less  of  boiling  water,  communicating  a  turbidness  to  the  solution  from 
taking  up  CO^  which  ordinary  water  generally  holds ;  this  turbid- 
ness may  be  removed  by  the  addition  of  a  little  acetic  acid  or  vinegar. 

It  is  precipitated  as  a  white  carbonate  by  carbonate  of  soda,  a  yellow 
iodide  by  iodide  of  potassium,  and  a  black  sulpharet  by  sulphuretted  hydro- 
gen. It  is  also  incompatible  with  all  acids,  and  with  nameroas  soluble  salts. 
If  SQgar  of  lead  contains  iron,  ferrocyanuret  of  potassiam  will  caase  a  bluish 
precipitate ;  if  copper  is  present,  the  precipitate  will  have  a  reddish  color. 

Sugar  of  lead  is  very  extensively  employed,  both  internally  and 
externally.  It  ranks  as  a  sedative  astringent,  checking  morbid  dis- 
charges, diminishing  the  natural  secretions,  and  is  capable  by  various 
combinations  of  filling  a  variety  of  indications  in  disease.  Dose,  gr. 
ss  to  iij  in  pill,  care  being  taken  not  to  induce  its  poisonous  effects. 
Externally,  it  is  used  in  solution  from  gr.  j  to  gr.  viij  to  f 3j  as  a  seda- 
tive, astringent,  and  desiccant  to  inflammed  parts. 
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Liquor  Plumbi  Subacelatis,  U.  S.     {Solution  of  Diacelate  of  Lead, 
Goulard'a  Bxtraci.    Strong  Lead  Water.) 

Take  of  Acetate  of  lead 3xvj      |ij. 

Semivitrified  oxide  of  lead,  id  fine  powder    Sizss     Z^xbb. 
Distilled  water Otr        Oss. 

Boil  them  together  in  a  glass  or  porcelaio  vessel  for  half  an  boar, 
occasionally  adding  distilled  water  so  as  to  preserve  the  measure,  and 
filter  through  paper ;  keep  the  solution  in  closely-stopped  bottles.  By 
the  action  of  litharge  on  acetate  of  lead,  the  diacetate  is  formed  by  an 
additional  eqaivaleot  of  the  oxide  entering  into  the  composition  of  the 
salt. 

This  is  one  of  the  simple  preparations  readily  prepared,  even  by 
the  country  practiUouer.  The  lituarge  should  be  in  very  fine  powder 
before  commencing  the  process,  and  care  should  be  taken  to  prevent 
its  caking,  and  the  consequent  fracture  of  the  vessel,  by  constant 
stirring;  an  evaporating  dish  will  be  found  convenient,  and  in  filtering, 
a  covered  fuDoel  will  be  useful.    It  may  be  well  to  mention  as  necessary, 


Fig.  20e. 


F!g.  207. 


ErkpontiDg  diih. 


in  this  case,  that  the  filter  should  be  strengthened 
by  a  little  plain  filter  set  into  the  funael  at  its  nar- 
rowest part,  in  which  the  plaited  filter  may  rest 

Solution  of  subacetate  of  lead  is  a  clear  colorless 
liquid,  sp.  gr,  1.267,  with  an  alkaline  reaction,  and 
sweet,  metallic  astringent  taste ;  agrees  with  the 
acetate  iu  moet  of  its  properties,  except  that  it  pre- 
cipitates arabin  from  solution.  It  is  remarkable 
for  its  great  affinity  for  carbonic  acid,  which  occa- 
sions a  precipitate  of  carbonate  of  lead,  merely  on 
exposure  to  the  air.  If  this  solution  should  be  con- 
taminated with  copper,  this  metal  will  be  removed 
cios»d  Alter.  by  immersing  a  strip  of  bright  metallic  lead  in  it. 

Diluted  with  water,  it  is  applied  as  a  sedative  lotion 

to  sprains,  bruises,  &c.     (See  Ceralum,  and  Linimmtum  PlumM  Sulh 

acelalis.) 

Liquor  Plumbi  Subacelatis  Dilutus,  U.  S.     {Ltad-  Water) 
Take  of  Solution  of  subacetate  of  lead  .         .     Rij. 

Distilled  water Oj. 

Mix  them. 


The  water  containing  carbonic  acid  wil 
carbonate  of  lead,  which  exposure  to  the  a 


produce  a  precipitate  of 
r  will  increase  so  that  the 
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preparation  is  liable  to  become  inert,  and  should  be  mixed  when  re- 
quired. Lead- water  is  generally  regarded  as  a  very  weak  preparation, 
and  but  for  its  popular  employment  as  a  cooling  wash,  might  be 
made  much  stronger,  as  may  be  readily  done  by  extemporaneous 
prescription. 

PlumU  Oarbonas,  U.S.    {White  Lead.) 

This  important  substance,  which,  as  ground  in  oil,  is  extensively 
used  as  a  pigment,  is  obtained  by  two  methods:  1.  By  passing  a 
stream  of  CO,  through  a  solution  of  subacetate  of  lead.  The  CO.  com- 
bines with  the  excess  of  PbO,  and  precipitates  as  FbO,CO„  while  a 
neutral  acetate  of  lead  remains  in  solution ;  this  is  boiled  with  a  fresh 
addition  of  FbO,  and  again  brought  to  the  condition  of  subacetate, 
and  treated  as  before  with  CO,.  This  plan  is  pursued  by  the  French 
and  Swiss  manufacturers.  2.  Our  own  manufacturers  cast  the  lead 
into  thin  sheets,  which  are  then  rolled  into  cylinders,  five  or  six  inches 
in  diameter,  and  seven  or  eight  high ;  each  cylinder  is  placed  in  an 
earthen  pot,  containing  Oss  vinegar,  the  lead  being  supported  by  pro- 
jecting pieces  from  contact  with  the  vinegar.  Strata  of  these  pots  are 
arranged  in  sheds,  with  refuse  stable  materials,  which  are  giving  ofi;' 
CO,,  and  have  a  certain  elevation  of  temperature  due  to  fermentation. 
At  the  end  of  six  weeks,  the  stacks  are  unpacked,  and  the  sheet  lead 
is  found  almost  entirely  converted  into  a  flaky,  white,  friable  sub- 
stance, which  is  the  white  lead.  This  is  separated,  and  reduced  to 
fine  powder.  Carbonate  of  lead  is  a  heavy,  opaque  substance,  in 
powder  or  friable  lumps,  insoluble  in  water,  of  a  fine  white  color, 
inodoroosi  and  nearly  insipid. 

Carbonate  of  lead,  to  famish  a  cheaper  paint,  is  often  mixed  with  sulphate 
of  baryta,  lime,  or  lead,  or  with  carbonate  of  lime  (chalk)  ;  the  last  imparity 
will  remain  behind  when  the  article  is  dissolved  in  caustic  potassa;  the 
former  are  all  insoluble  in  dilated  nitric  acid,  which  readily  dissolves  the  car- 
bonate of  lead. 

This  is  regarded  as  the  most  poisonous  of  the  lead  salts ;  it  is  em- 
ployed externally  as  a  dusting  powder  in  excoriations  of  children, 
and  as  an  astringent  and  sedative  dressing  to  ulcers  and  inflamed  sur- 
&oes. 

Plumhi  Nitras^  U.  S.    {Nitrate  of  Lead.) 

Litharge  is  dissolved  in  nitric  acid,  by  the  aid  of  heat;  the  liquid 
filtered,  and  set  aside  to  crystallize ;  the  FbO  unites  directly  with  the 
"SOg  to  form  the  nitrate,  which  is  an  anhydrous  salt,  in  beautiful  white, 
nearly  opaque,  octahedral  crystals,  permanent  in  the  air,  of  a  sweet 
astringent  taste,  soluble  in  water  ana  alcohol. 

It  is  an  efiectual  disinfectant,  decomposing  sulphuretted  hydrogen, 
and  the  hydrosulphurets  contained  in  putrescent  animal  fluids. 

LedoyerHs  Disinfecting  Fluids  which  is  greatly  esteemed  abroad,  is  a 
solution  of  this  salt  in  water  5j  to  fSj.  It  may  be  made  directly  by 
dissolving  carbonate  of  lead,  or  litharge,  in  diluted  nitric  acid,  to 
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z:mdocL,  tnd  wQl  be  foand  extremely  osefal  in  sick  cbamjbers,  where 
^fiae  discharges  sre  fetid,  and  infectious. 

Pl>jmi%  yuroM  Fusus. — If  nitrate  of  lead  is  fused  at  a  temperature 
20C  Ligh  enough  to  decompose  much  of  it,  it  may  be  moulded  like 
lizz:  cauatiCy  and  applied  in  a  similar  manner. 


PlunJnIodidum,\J.^    {Iodide  of  Lead) 

Take  of  Nitrate  of  lead, 

Iodide  of  potassium,  each      .    3iv. 

INstilled  water       .        .        .A  sufficient  quantity. 

With  the  aid  of  heat,  dissolve  the  nitrate  of  lead  in  Oiss,  and  the 
iolide  of  potassium  in  Oss  of  the  distilled  water,  and  mix  the  solutiona 
Having  allowed  the  insoluble  matter  to  subside,  pour  off  the  super- 
natant liquid,  wash  the  precipitate  with  distilled  water,  and  dry  it 
with  a  gentle  heat 
This  process  may  be  readily  accomplished  with  the  apparatus  usu- 
ally pertaining  to  a  country  practitioner's  outfit ; 
Fig.  208.  in  fact,  it  is  one  of  the  easiest  processes  of  the 

Pharmacopoeia.  The  two  salts  dissolved  sepa- 
rately, may  be  mixed  in  a  wide  mouth  bottle, 
the  precipitate  collected  in  a  plain  filter  (Fig. 
208). 

Iodide  of  lead  is  a  bnght  yellow,  heavy,  taste- 
less, inodorous  powder,  very  sparingly  soluble 
in  cold,  but  readily  soluble  in  boiling  water, 
acetic  acid,  and  alcohol.    Fuses  and  sublimes 

Plain  filter  for  ooUecting  jeHow,  but  soou  givcs  off  violct  vapors  from 
precipitates.  decomposition. 

It  may  be  considered  pure  for  medicinal  use 
if  two  grains  of  it  dissolve  in  one  fluidounce  of  boiling  water,  and 
separate  on  cooling  in  brilliant  crystalline  powder. 

This  preparation  is  supposed  to  have  the  resolvent  properties  of 
iodine,  combined  with  those  peculiar  to  lead,  and  hence  it  is  used  iu 
ointment  to  reduce  indolent  tumors,  scrofulous  and  syphilitic 

Plumbi  Chhridum, 

Chloride  of  lead  is. obtained  by  precipitating  a  soluble  lead  salt,  and 
may  be  crystallized  from  its  hot  solution  in  anhydrous  flat  needles, 
soluble  in  135  parts  of  cold  water. 

It  has  been  recommended  as  preferable  to  chloride  of  zinc  in  some 
diseases,  especially  cancer;  externally  as  fomentations  by  dissolving 
from  one-half  to  one  drachm  in  a  quart  of  water,  and  in  ointments 
ci^utaining  about  9j  or  5ss  to  the  ounce. 

Plumbi  Tannas. 

Under  the  name  of  cntaphsma  ad  decubilum^  the  Prussian  Pharma- 
copivia  prepares  tannate  of  lead  in  the  following  manner:  2  oz.  oak 
bark  boiled  with  a  sufficient  quantity  of  water  down  to  eight  ounces, 
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18  mixed  with  two  ounces  of  solution  of  subacetate  of  lead,  the  pre- 
cipitate separated  by  filtration,  and  used  while  still  moist,  mixed  with 
two  drachms  of  alcohol. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid 
or  an  infusion  of  galls  by  acetate  of  lead.  The  precipitate  is  much 
darkened  during  washing  and  drying ;  it  is  made  into  an  ointment  by 
using  one  drachm  of  it  to  an  ounce. 

Argbntum,  U.S.    (Silver.) 

This  well-known  metal  is  placed  in  the  list  of  the  Pharmacopoeia  on 
ftccount  of  its  use  in  preparing  the  several  salts.  It  is  found  most 
abundantly  as  sililphuret  combined  with  copper,  lead,  and  antimony  ; 
the  argentiferous  galena,  already  referred  to  as  furnishing  litharge,  is 
the  most  abundant  source  of  silver. 

.  Its  physical  properties  are  sufficiently  familiar.  It  is  very  malleable 
and  ductile;  its  hardness  is  between  that  of  copper  and  gold;  sp.  gr. 
10.475  to  10.500. 

Silver  is  freely  soluble  in  nitric  acid,  and  dissolves  in  snlphoric  acid  by  the 
aid  of  heat.  Its  surface  is  rapidly  tarnished  by  sulphuretted  hydrogen.  Its 
nitric  acid  solution  should  be  nearly  colorless,  and  when  heated  with  an  excess 
of  chloride  of  sodium,  should  give  a  white  precipitate  with  ammonia  entirely 
Bolnble  in  an  excess,  and  the  filtered  liquor  should  not  be  discolored  by  sul- 
phuretted hydrogen.  The  alkaline  carbonates,  oxalates  and  ferrocyanides 
precipitate  solutions  of  silver  white,  the  alkaline  arsenites  and  phosphates 
yellow.  The  arseniates  red — the  fixed  alkalies  brown — on  the  surface  of 
metallic  copper  or  zinc  it  is  thrown  down  pure  silver.  All  silver  salts  are 
more  or  less  blackened  by  the  influence  of  light,  hence  their  use  in  photo- 
graphy. 

Preparations  of  Silver. 

Aigenti  nitras,  AgO^NO.  (crystals).     Colorless  ;  soluble  in  water;  staining  the  skin. 
Argent!  nitras  fusns.     In  stioks  ;  thiclinesR  of  a  quill  wrapped  in  paper. 
Argenti  oxidnm,  AgO.     A  blackish  insoluble  powder  ;  soluble  in  ammonia. 
Argenti  cyanuretum,  AgCy.     A  white,  odorless,  tasteless,  insoluble  powder. 
Argenti  chloridum,  AgCl.     White  curdy  precipitate  changing  color. 
Argenti  iodidum^  Agl.     Pale  yellow,  less  soluble  in  ammonia. 

Argenti  Nitras^  U.  S.    {Crystallized  Nitrate  of  Silver.) 

This  salt  is  made  by  dissolving  silver  in  nitric  acid,  evaporating  the 
solution,  and  crystallizing.  It  is  a  new  officinal,  as  in  former  editions 
of  the  Pharmacopoeia  the  name  was  applied  to  the  fused  article  in 
sticks.  It  is  in  crystals,  which  are  anhydrous  and  colorless.  Its 
purity  is  proven  by  precipitating  its  solution  in  distilled  water  with 
mnriatic  acid ;  the  filtrate  or  evaporation  must  leave  no  residue.  It 
is  soluble  in  its  weight  of  water,  stains  the  skin  black,  and,  when 
moistened  and  applied,  acts  as  a  caustic,  which  is  its  chief  use.  The 
crystallized  article  is  preferred  for  solution,  being  less  liable  to  be 
adulterated,  and  to  decompose  by  the  action  of  light,  than  the  fused 
and  wrapped  article.  Internally,  it  is  given  in  pill  with  a  tonic  ex- 
tract, preferably  extract  of  quassia,  as  an  astringent  and  alterative 
affecting  the  nervous  system.     When  administered  a  long  time  it  is 
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capable  of  staining  the  whole  surface  of  the  body  blae  or  lead  color. 
DosB,  gr.  J  to  gr.  j. 

Argenti  Nxiras  Fusus^  U.  S.    {Lunar  Caustic) 

This  is  made  as  the  preceding,  except  that  instead  of  crystallizing 
it,  the  evaporation  is  carried  further,  and  after  becoming  dry  it  is  fosed, 
and  when  it  runs  like  oil  is  poured  into  moulds.  It  is  thus  obtained 
in  sticks  of  suitable  sizes  for  application  as  a  caustic;  it  is,  however, 
crystalline  in  structure,  and  very  brittle.  When  the  sticks  have 
cooled,^  they  are  wrapped  tightly  in  paper,  in  which  they  are  sold. 
The  crystals  are  more  economical  to  the  purchaser  from  having  less 
paper  weighed  with  them.  The  high  heat  applied  in  the  fusion  of 
nitrate  of  silver  is  apt  to  reduce  a  portion  to  the  metallic  condition, 
so  that  it  has  a  gray  color,  and  is  not  entirely  soluble.  The  fusible 
nature  of  this  salt  enables  us  to  introduce  it  readily  into  silver  catheters 
and  other  surreal  instruments,  and  also,  by  a  very  ready  expedienti 
to  point  the  sticks  and  alter  them  in  size  thus :  Heat  a  half  dollar  held 
in  a  pair  of  pincers  over  a  lamp,  and  apply  to  it  the  end  of  the  stick 
of  caustic,  rotating  it  at  such  an  angle  as  to  give  the  requisite  sharp- 
ness ;  if  the  coin  is  hot  enough,  it  will  fuse  at  the  point  and  take  the 
shape  desired. 

The  extensive  use  of  the  nitrate  and  its  high  price  lead  to  the  ad- 
mixture of  nitrate  of  potassa,  especially  with  the  fused  article ;  this 
adulteration  may  be  detected  as  described  in  the  case  of  the  crystal- 
lized article,  or  by  passing  a  stream  of  sulphuretted  hydrogen  into  its 
solution  till  it  ceases  to  throw  down  sulphuret  of  silver,  then  filtering 
and  evaporating;  there  should  be  no  residue.  If  17  grains  of  the 
nitrate  are  dissolved  in  water,  it  should  precipitate  entirely  the  chlorine 
of  6  grains  of  common  salt. 

Chloride  of  silver  is  much  introduced  of  latter  years  for  the  purpose 
of  rendering  the  fused  nitrate  less  brittle.  This  admixture  should 
always  be  distinctly  announced  on  the  label.  It  renders  the  salt  only 
partially  soluble  in  water. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of 
clothing  is  sometimes  very  inconvenient;  it  may  generally  be  removed 
by  a  little  cyanide  of  potassium,  or  by  moistening  the  part  with  tinc- 
ture of  iodine  and  immediately  applying  iodide  of  potassium,  or  am- 
monia, and  then  washing  it  off. 

So  numerous  are  the  incompatibles  of  nitrate  of  silver  that  it  should 
generally  be  prescribed  in  pill,  and  singly  except  with  some  vegetable 
excipient  as  white  turpentine.  It  generally  forms  a  white  cloud,  with 
the  purest  undistilled  water,  from  the  presence  of  chlorides,  and  in 
water  containing  organic  matter  throws  down  a  brown  precipitate. 

Argenti  Chloridum. 

When  a  silver  salt  is  brought  in  contact  with  mariatic  acid,  or  a  solotion 
of  a  chloride,  the  result  is  always  a  white  cardy  precipitate  of  chloride  of 
silver,  which  is  insoluble  in  nitric  acid,  but  dissolves  freely,  without  residue, 
in  ammonia. 

It  has  been  used  in  syphilis,  epilepsy,  dysentery,  and  other  diseases,  in 
doses  from  one  to  three  grains  several  times  a  day. 
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Argenti  lodidum. 

It  is  a  pale  yellow  precipitate,  caased  in  solntion  of  silver  by  hjdriodic 
acid  or  iodides ;  iosolable  in  nitric  acid,  and  nearly  insoluble  in  ammonia. 

It  has  been  nsed  in  similar  complaints  as  the  chloride,  when  the  effect  of 
iodine  is  desired.     The  dose  is  one  or  two  grains. 

Argenti  Oxidum^  U.  S. 

Redaoed. 

Take  of  Nitrate  of  silver    .        .        .    siv.  Ssa. 

Distilled  water       •        .        .    Oss.  fSj. 

Solution  of  potassa        .        .    Oiss,  or  q.  s.    fSiij. 

Dissolve  the  nitrate  of  silver  in  the  water,  and  add  the  solution  of 
potassa  as  long  as  Jit  produces  a  precipitate;  wash  the  precipitate 
repeatedly  with  water,  until  the  wasnings  are  nearly  tasteless.  Lastly, 
dry  the  powder,  and  keep  it  in  a  well-stopped  bottle,  protected  from 
the  light  This  is  a  dark  brown  or  black  powder,  insoluble  in  water, 
bat  soluble  in  ammonia  and  in  acids.  It  may  be  considered  pure  if  it 
is  wholly  soluble  in  ammonia  and  in  nitric  acid,  and  if  the  latter  solu- 
tion, when  treated  like  the  nitrate,  leaves  no  residue.  It  is  used  instead 
of  nitrate  of  silver  for  the  tonic  effects  of  the  silver  salts.  Dose,  gr.  ss 
to  gr.  ij. 

Argenti  Oyanuretum^  U.  S.    {Cyanide  of  Silver.) 

The  salt  has  been  described  in  connection  with  its  use  in  preparing 
hydrocyanic  acid.  It  is  a  tasteless,  white  powder,  insoluble  in  water, 
soluble  in  ammonia  and  in  cyanide  of  potassium ;  and  when  decom- 
posed by  muriatic  acid,  the  solution  must  not  contain  any  jSxed  matter. 
When  heated,  it  yields  cyanogen  and  metallic  silver. 

BisMUTHUM,  U.  S.    (Bismuth.) 

This  is  a  rare  metal,  of  a  pinkish- white  color,  found  native ;  very 
brittle;  fuses  readily,  and  crystallizes;  soluble  in  diluted  nitric  acid, 
and  the  nitrate  is  precipitated  by  water.  It  is  chiefly  prepared  in 
Germany,  whence  it  is  exported ;  it  generally  contains  both  arsenic 
and  copper,  to  free  it  from  which,  the  following  process  is  recom- 
mendea :  Heat  to  redness,  in  a  covered  crucible,  a  mixture  of  oxide 
or  subnitrate  of  bismuth,  with  half  its  weight  of  charcoal,  or  mix  six- 
teen ounces  of  the  metal,  powdered,  with  two  ounces  carbonate  of 
soda,  and  two  drachms  of  sulphur;  mix,  fuse  for  an  hour,  and  separate 
the  metal  from  the  scoria). 

It  is  little  affected  by  the  air ;  burns  when  strongly  heated ;  sp.  gr.  9.8  to 
9.9.  Sulphuretted  hydrogen  gives  a  black  precipitate  with  its  salts;  the 
nitric  solntion  is  not  precipitated  by  sulphuric  acid.  Chromate  of  potassa 
gives  a  yellow  precipitate,  differing  from  that  of  lead  by  being  soluble  in 
NO5,  and  insoluble  in  KO.  By  alkalies  a  white  precipitate  is  thrown  down, 
insoluble  in  an  excess ;  by  carbonate  of  potassa,  white ;  by  ferrocyanuret  of 
potassium,  white ;  by  iodide  of  potassium,  brown  ;  by  iron,  zinc,  copper,  cad- 
mium, tin,  and  lead,  in  the  metallic  state.  The  soluble  salts  of  bismuth  are 
remarkable  for  dazzling  white  precipitate,  produced  on  throwing  their  solu- 
tion into  a  large  amount  of  water. 
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Bismuth  is  used  in  the  composition  of  type  metal,  solder,  pewter, 
and  fusible  metal.  Its  medicinal  salts  are  not  numerous,  but  remark- 
able for  rather  unusual  therapeutic  properties. 

Preparations  op  Bismuth. 

Bismuth!  snbnitras,  Bi0.,N0,.     Insoluble  powder.     Dosb,  gr.  j  to  gr.  yj« 
Bismuthi  subcarboncUj  BiO^fiOy     Insoluble  powder.     Dobb,  gr.  j  to  gr.  vj. 
Biamuthi  vcUerianas.    Remedy  in  neuralgia.    Dose,  gr.  sb  to  gr.  ij. 

Bismuthi  Subnitras^  U.  S. 

By  adding  diluted  nitric  acid  to  bismuth,  red  fumes  are  given  off; 
the  metal  is  oxidized,  and  the  oxide  dissolved  by  the  undecomposed 
acid,  forming  a  solution  of  ternitrate  of  teroxide  (BiO^SNO^;  this  is 
thrown  into  water  and  decomposed.  Four  equivalents  are  resolved 
into  three  of  neutral,  generally  called  subnitrate  (Bi03,N0J,  and  one 
of  the  nine  nitrate  (Bi03,9N05);  the  latter  remains  in  solution,  while 
the  oi&cinal  salt  goes  down  as  heavy  white  powder,  almost  insoluble, 
tasteless,  odorless.    It  is  darkened  by  sulphuretted  hydrogen. 

Impurities  are  detected  in  the  nitric  acid  solntion  as  follows : — 
Salpharic  and  muriatic  acid  by  nitrate  of  baryta  and  of  silver ;  baryta  by 
sulphuric  acid ;  magnesia  in  the  filtrate  from  the  precipitate  by  carbonate  of 
ammonia  in  excess  by  phosphate  of  soda ;  lead  or  zinc  by  the  black  or  white 
precipitate  occasioned  by  sulphuretted  hydrogen  in  the  alkaline  liquid  from 
digesting  the  powder  with  caustic  potassa ;  arsenic  from  the  same  solution, 
after  supersaturating  with  muriatic  acid,  by  a  yellow  precipitate  caused  by 
sulphuretted  hydrogen. 

It  is  a  tonic  and  antispasmodic.  DosE,  gr.  j  to  vj,  and  is  employed 
as  a  cosmetic,  and  with  asserted  advantage  in  skin  diseases. 

Prof.  Eogers,  of  the  University  of  Pennsylvania,  has  ascertained 
that  nearly  all  the  subnitrate  of  bismuth  of  commerce  contains  arsenic, 
a  fact  which  has  induced  a  favorable  disposition  towards  the  substitu- 
tion of  subcarbonate  for  it  in  medicine.  In  toxicological  investigations, 
the  liability  to  the  presence  of  arsenic  from  this  source  should  not  be 
forgotten. 

Bismuthi  Subcarhonas. 

It  is  formed  when  a  soluble  salt  of  bismuth  is  gradually  added  to 
an  alkaline  carbonate.  It  is  a  white,  tasteless  powder,  which,  after 
being  dissolved  in  nitric  acid,  is  tested  for  its  purity  like  the  nitrate. 

It  is  employed  instead  of  the  nitrate,  being  much  more  soluble  in 
the  gastric  juice,  besides  being,  from  its  mode  of  preparation,  less 
liable  to  be  contaminated  with  arsenic. 

Bismuthi  Vdleiianas. 

By  adding  gradually  the  aqueous  solution  of  nitrate  of  bismuth  to 
valerianate  of  soda ;  the  white  precipitate  is  washed  with  water  con- 
taining  a  small  quantity  of  valerianic  acid. 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a 
remedy  for  neuralgic  affections,  in  doses  of  from  one-half  to  two 
grains  three  or  four  times  a  day. 
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CHAPTER    IX. 

ANTIMONY  AND  ARSENIC  PREPARATIONS. 

Antimony. 

This  metal  is  imported  from  France  under  the  name  of  Regulus  of 
Antimony;  it  is  a  brittle  metal,  usually  of  a  lamellated  texture,  of  a 
bluish  white  color;  its  Latin  name,  Stibium,  as  abbreviated  Sb,  fur- 
nishes its  symbol.  It  forms  four  combinations  with  oxygen,  suboxide, 
SbjO^  teroxide,  SbO,,  antimonious  acid,  SbO^,  and  antimonic  acid, 
SbO^  Teroxide  and  the  tersulphuret  enter  into  the  officinal  com- 
pounds. 

Tests  for  Antimony, — In  its  soluble  salts,  atUimony  is  recognized  by  the 
following  tests : — 

Salpbnretted  hydrogen  and  sulphuret  of  ammonium  caase  in  acid  solutions 
an  orange  colored  precipitate ;  alkalies  and  their  carbonates,  a  white,  bulky 
one ;  zinc,  a  black  powder  of  the  metallic  antimony ;  zinc  and  sulphuric  acid 
evoWe  antimoninretted  hydrogen,  SbH,,  which  burns  with  a  bluish-green 
color ;  on  a  porcelain  cup,  held  in  the  flame,  a  black  spot  of  very  little  lustre 
is  deposited ;  if  the  antimoninretted  hydrogen  is  passed  through  a  tube,  the 
middle  of  which  is  heated  to  redness,  a  bright  metallic  mirror  is  formed  in 
the  cooler  part  of  the  tube ;  this  mirror  will  disappear  if  a  stream  of  dry  snl- 

Eburetted  hydrogen  is  passed  through  the  tube,  while  the  metallic  mirror  is 
eated,  and  sulphuret  of  antimony  of  a  reddish  or  blackish  color  will  make  its 
appearance ;  this  disappears  entirely  if  through  the  tube  be  passed  a  stream 
of  dry  muriatic  acid  gas,  by  which  chloride  of  antimony  is  carried  oyer  and 
may  be  condensed  in  water,  there  to  be  recognized  by  the  precipitates  with 
the  above  tests.  Before  the  blowpipe,  oxide  of  antimony,  when  mixed  with 
carbonate  of  soda  atid  cyanide  of  potassium,  yield  globules,  and  a  white 
pulverulent  and  crystalline  incrustation  of  the  oxide. 

Antimonic  Acid. — Its  salts  are  insoluble  with  the  exception  of  antimoniate 
of  potassa,  which  is  a  test  for  soda  salts.  This  antimoniate  may  be  recog- 
nized by  yielding  precipitates  with  the  soluble  salts  of  all  other  bases  ;  these 
precipitates  when  mixed  with  chloride  of  ammonium  and  heated,  are  decom- 
posed into  water,  chloride  of  antimony,  chloride  of  the  metallic  base  and 
ammonia ;  the  chloride  of  antimony  is  volatile.  For  the  quantitative  determi- 
nation of  antimonic  acid,  U.  Rose  uses  the  antimoniate  of  soda,  and  calcu- 
lates from  the  remaining  chloride  of  sodium  the  equivalent  quantity  of  anti- 
monic acid.  If  insoluble  antimoniates  are  boiled  with  muriatic  acid,  with 
the  addition  of  some  tartaric  acid,  terchloride  of  antimony  enters  into  solu- 
tion, there  to  be  recognized  like  the  salts  of  oxide  of  antimony. 

35 


546  ANTIMONY   AND   ARSENIC   PBSPABATIOKS. 


Preparations  op  Antimony. 

Antimonii  Balpbaretmn,  SbS^.     Native  black  snlpbnret  or  omde  antimoDj. 

AntimoniisalpburetampreoipitatumjSbOj-l-SSbS^-hl^HO-  (0  Reddish-brown  powder. 

Kermea  mineral^  Sb0^2SbS|.     Dark-brown  powder. 

Sodii  et  antimonii  sulphuretum^  SNaS-f-SbSj-j-lSHO.     Colorless  crystals. 

Antimonii  quinque  sutphuretum,  SbS^.    Orange-colored  powder.    Golden  snlphnr. 

Calcii  et  antimonii  aulphuretum.    Mixture  of  SbO,,SbS,,CaS.     Ligbi-brown  powder. 

Antimonii  et  potassae  tartras,  SbO^KOjCgH^OiQ-f-SHO.    Translucent  ciystaUi. 

Vinum  antimonii.     Gr.  ij  to  f^^j  white  wine  =J  gr.  to  f3j. 

Ptdvis  antimonialis.    Variable  mixture  of  SbO,,SbO,  with  CaO^POg,  &o. 

Antimonii  chloridum,  SbCl^.     Colorless  or  yellowish  liquid  (butter  of  antimony). 

Antimonii  oxidum,  SbOg.     White  inodorous  powder. 

Potcusx  antimonias,  KOySbO^-^-HO.     White  insoluble  powder. 

Antimonii  Sulphuretum^  U.  S.     {Black  Sulpkuret  of  Antimony.) 

This  drug  should  be  procured  in  powder  somewhat  purified  by 
fusion  and  levigated,  in  which  condition  it  is  kept  by  the  druggists ; 
it  may  then  be  considered  as  tolerably  pure  SbS,;  it  should  be  soluble 
in  boiling  muriatic  acid,  giving  off  sulphuretted  hydrogen,  terchloride 
remaining  in  solution. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in  small 
quantities  with  pare  saltpetre,  and  testing  the  solution  with  nitrate  of  silver; 
,  antimoniate  of  silver  is  white,  the  arseniate  has  a  reddish-brown  color. 

.Antimonii  Sulphuretum  Prcecipitatum^  U.  S.    {Precipitated  Sulphuret  <f 

Antimony.) 

This  officinal  salt  is  made  by  boiling  black  sulphuret  of  antimony 
with  a  solution  of  potassa,  straining  it,  and  while  yet  hot,  dropping 
into  it  diluted  sulphuric  acid  as  long  as  it  produces  a  precipitate, 
which,  being  washed  and  dried,  and  rubbed  into  a  fine  powder,  con- 
stitutes the  officinal  precipitated  sulphuret. 

In  this  process,  the  alkali  decomposes  a  portion  of  the  black  sul- 
phuret, forming  sulphuret  of  potassium,  and  holds  in  solution  b6tb 
the  undecomposed  tersulphuret  and  the  teroxide  liberated  by  the 
alkali.  On  the  addition  to  this  of  an  acid,  the  sulphuret  of  potassium 
being  decomposed  and  the  excess  of  potassa  neutralized,  the  mixed 
tersulphuret  and  teroxide  are  thrown  down,  so  that  this  powder  has 
the  complex  composition  represented  in  the  syllabus.  According  to 
Liebig  it  is  amorphous,  hydrated,  tersulphuret  of  antimony,  which 
loses  part  of  its  water  by  drying,  the  other  part  is  only  given  off  by 
exposure  to  a  temperature  of  480°. 

This  powder  is  of  a  color  varying  from  yellowish-red  to  reddish- 
brown,  insoluble  in  water,  but  nearly  soluble  in  solution  of  potassa. 
It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combination 
with  calomel  and  guaiacum,  as  in  Plummer's  pill,  or  with  extract  of 
conium  or  hyoscyamus  in  the  treatment  of  chronic  rheumatism. 

As  its  action  depends  very  much  upon  the  amount  of  acid  in  the 
stomach,  it  is  of  varying  activity.  Its  dose  is  from  gr.  j  to  iij,  twice 
a  day. 
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Kermes  Mineral.    {Oxysulphuret  of  Antimony.) 

If  the  solution  obtained  by  boiling  the  black  sulphuret  in  potassa, 
instead  of  being  treated  with  sulphuric  acid  as  in  the  foregoing  pro* 
cess,  be  allowed  to  cool  afler  filtration,  a  dark  brown  powder  will  fall, 
which  will  consist,  according  to  Berzelius  and  H.  Bose,  of  tersulphuret 
of  antimony,  with  some  antimonio-sulphuret  of  potassium  or  sodium ; 
if  soda  had  been  used  instead  of  potassa,  and  if  the  boiling  has  been 
long  continued,  also  oxide  of  antimony  usually  in  microscopic  six- 
sided  prisms.  If  precipitated  sulphuret  of  antimony  had  been  used, 
and  the  boiling  continued  for  about  an  hour,  the  precipitate  on  cool- 
ing, besides  a  small  quantity  of  alkaline  sulphuret,  is  principally, 
according  to  Liebig,  2SbS3+Sb03.  There  are  modifications  of  the 
process  of  manufacture  adapted  to  yielding  this  preparation,  and  the 
result  is  by  no  means  uniform,  A  process  yielding  a  large  propor- 
tion of  kermes  is  by  fusing  crude  antimony  with  carbonate  of  soda  or 
potassa,  boiling  the  fused  mass  repeatedly  with  water,  and  filtering 
while  yet  hot.  It  likewise  contains  variable  proportions  of  crystal- 
lized oxide  of  antimony.  To  obtain  a  uniform  result,  Dulk  has  pro- 
posed to  make  this  preparation  by  fusing  together  precipitated  sul- 
phuret, and  teroxide  of  antimony  and  rubbing  the  mass  into  a  fine 
powder.  The  dose,  in  view  of  this  various  composition,  may  be 
stated  at  from  gr.  |  to  gr.  iij. 

Sodii  et  Antimonii  Suiphuretum,     (AntimoniO' Sulphuret  of  Sodium,) 

Tbisdoable  salt,  which  is  officinal  in  the  Pharmacoptxias  of  Slesvie-Holstefn, 
Saxony  and  others,  has  been  discovered  by  Schlippe,  and  is  remarkable  for 
its  readiness  to  crystallize  with  an  unvariable  composition,  and  for  its  use  in 
the  preparation  of  golden  sulphnr. 

It  is  prepared  by  slaking  2  parts  of  bnrned  lime  in  an  iron  vessel,  and  dis- 
solving in  it  2  parts  of  solphar  by  boiling  with  40  parts  of  water;  the  clear 
liquid  is  decomposed  by  6  parts  of  crystallized  carbonate  of  soda ;  the  filtrate 
boiled  with  2  parts  of  finely-powdered  black  sulphuret  of  antimony,  evapo- 
rated, a  little  caustic  soda  added  and  crystallized. 

Another  method  is  to  fuse  for  half  an  hour  a  mixture  of  equal  parts  of 
anhydrous  sulphate  of  soda,  sulphuret  of  antimony,  and  a  quarter  part  of 
charcoal,  and  after  separating  the  metal  and  powdering  the  mass,  boiling  it 
in  water  and  crystallizing  as  above. 

It  occurs  in  colorless  or  yellowish  tetrahedrons,  easily  soluble  in  water, 
insoluble  in  alcohol,  and  decomposed  by  acids,  alkalies  and  metallic  salts.  It 
contains  45.29  per  cent,  of  SbS^. 

Oolden  Sulphuret  of  Antimony.     {Oohien  Sulphur.) 

Antimonii  suiphuretum  aureum^  as  formerly  prepared,  was  deposited 
on  the  addition  to  the  solution  from  which  kermes  has  been  precipi- 
tated, of  an  acid;  it  varies  in  composition  and  in  color  according  to 
the  degree  of  change  which  has  taken  place  spontaneously,  and  the 
consequent  proportion  of  sulphur  thrown  down  with  the  antimonial 
sulphuret  and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the  qmnque 
sulphuret  of  antimony,  which  contains  61.8  per  cent,  metallc  anti- 
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mony.  Schlippe's  sulphuret  of  antimony  and  sodium  is  dissolved  in 
6  parts  of  distilled  water,  and  the  solution  gradually  added  to  a  mix- 
ture of  xV  strong  sulphuric  acid  and  10  of  water;  the  precipitate  is 
well  washed  and  rapidly  dried. 

It  is  a  dark  orange-colored  powder,  nearly  tasteless  and  inodorousi 
insoluble  in  water  and  alcohol ;  by  alkalies  it  is  decomposed,  an 
antimonio-sulphuret  being  dissolved  and  antimoniate  of  alkali  left 
behind;  it  is  soluble  without  residue  in  sulphuret  of  ammonium. 
The  quinque  sulphuret  of  antimony  is  given  in  doses  of  ^  to  1  grain. 

Caicii  et  Antimonii  Sulphureium. 

This  soluble  sulphuret,  as  used  by  Hafeland,  was  an  uncertain  preparatioD, 
containing  sulphuret  of  antimony  and  calcium,  sulphate  and  antimoniate  of 
lime.  It  was  prepared  by  exposing  to  a  red  heat  a  mixture  of  carbonate  of 
lime,  sulphur  and  sulphuret  of,  or  metallic,  antimony. 

No  double  sulphuret  with  calcium  has  yet  been  obtained  resembling  the 
foregoing  antimonio-sulphuret  of  sodium.  Daflos  proposes  to  mix  intimately 
1  part  of  Liebig's  kermes  with  4  parts  of  sulphuret  of  calcium,  by  which 
process  a  brownish  powder  is  obtained,  almost  entirely  soluble  in  water,  and 
decomposed  by  acids  into  sulphuretted  hydrogen,  and  a  bright  red  sulphuret 
of  antimony. 

It  is  a  mixture  of  the  two  sulpburets  with  oxide  of  antimony,  and  has  no 
claims  to  the  rank  of  a  chemical  componnd.  It  has  been  used  in  varioQa 
skin  diseases,  &c.,  in  larger  doses  than  the  other  antimonials. 

Antimonii  et  Potassx  Tartras,  U.  S.    ArUimomi  Potamo  Ibrtras. 

{Tartar  Emetic.) 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consisting  of 
the  oxide  of  antimony,  and  potassa,  united,  each  with  an  equivalent 
of  tartaric  acid.  The  first  step  in  its  preparation  is  the  precipitation 
of  teroxide  of  antimony,  SbOg;  this  is  accomplished  by  boiling  the 
black  sulphuret  with  muriatic  acid,  forming  chloride  of  antimony,  and 
liberating  sulphuretted  hydrogen ;  the  chloride  is  then  thrown  into 
water,  which,  as  already  stated,  decomposes  it,  precipitating  oxychlo- 
ride  (oxide  of  antimony  contaminated  with  chloride,  9Sb03+2SbCl3). 
The  second  step  is  to  boil  this  oxychloride  with  bitartrate  of  potassa. 
The  oxide  unites  with  the  excess  of  tartaric  acid  of  the  bitartrate, 
forming  a  double  tartrate  of  oxide  of  antimony  and  potassa,  in  the 
same  way  that  oxide  of  iron  is  combined,  so  as  to  form,  with  the 
bitartrate,  the  double  tartrate  of  iron  and  potassa,  &c  TSee,  also, 
Sodce  et  Potassce  Ihrtras^  and  Potasses  Tartras)  The  chloriae  of  anti- 
mony present  in  the  oxvchloride  is  decomposed  by  water,  during 
the  lx)iling,  into  oxide  ana  free  muriatic  acid,  the  former  aiding  in  the 
production  of  the  tartar  emetic,  and  the  latter  by  its  presence  pre- 
venting the  precipitation  of  iron  and  other  metallic  impurities,  which 
would  otherwise  contaminate  the  product. 

Arsenic  if  present  in  the  sulphuret  of  antimony  employed,  is  easily 
prevented  from  contaminating  the  product,  by  allowing  the  hot  solu- 
tion to  drop  into  half  its  measure  of  strong  alcohol,  by  which  tartar 
omotio  is  at  once  precipitated  in  a  crystalline  powder. 
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Tartar  einetic  crystallizes  in  beautiful  colorless,  rhombic,  octahedral 
crystals,  which  effloresce  and  become  opaque  by  exposure  to  the  air. 
It  is  wholly  soluble  in  16  parts  of  water.  Its  solution  does  not  yield  a 
precipitate  with  chloride  of  barium,  or,  if  very  dilute,  with  nitrate  of 
silver.  The  watery  solution  is  remarkable  for  decomposing  rapidly, 
forming  algse. 

It  is  incompatible  with  acids,  alkalies,  and  alkaline  carbonates. 
Astringent  solutions  precipitate  it  in  an  insoluble  form. 

Internally  administered,  tartar  emetic,  in  doses  of  gr.  ij  to  iv,  is  a 
powerful  emetic ;  in  doses  of  gr.  ^  to  ^,  it  is  a  diaphoretic  and  ex- 
pectorant ;  gr.  ^  to  gr.  j,  is  a  decided  sedative.  It  is  very  much  pre- 
scribed, and  in  a  great  variety  of  diseases,  both  alone  and  combined 
with  other  remedies.  Externally,  it  is  applied  in  ointment  to  raise 
a  peculiar  pustular  eruptiod. 

If  arsenic  should  be  present,  it  may  be  discovered  by  fusing  a  sample  of 
the  tartar  emetic  with  pure  nitrate  of  potassa,  and  testing  the  nentralized 
Bolntion  with  nitrate  of  silver,  which  by  producing  a  reddish-brown  precipi- 
tate, shows  a  contamination  with  arsenic. 

Vinum  Antimonii^  U.  S. 

Take  of  Tartrate  of  antimony  and  potassa  .        .    3j. 
White  wine f|x. 

Dissolve  the  tartrate  of  antimony  and  potassa  in  the  wine.  This  is 
best  done  by  trituration  in  a  mortar,  as  explained  under  the  head  of 
Solution.  It  is  regarded  an  improvement  by  some  to  dissolve  the 
antimonial  with  an  ounce  of  water,  and  then  bring  up  the  quantity  to 
the  required  measure  by  the  addition  of  wine. 

Dose,  as  an  expectorant  diaphoretic,  ^n  to  xxx,  at  intervals ;  its 
chief  use  is  to  furnish  a  convenient  method  of  giving  very  divided 
doses  of  the  salt ;  f^j  contains  \  grain. 

Pulvis  Antimonialis.     Pulvis  Jacobi.     {James'  Paivder.) 

This  is  directed  to  be  made  by  mixing  tersulphuret  of  antimonv 
with  horn  shavings,  throwing  into  a  red-hot  crucible,  and  stirring  till 
vapor  no  longer  rises,  then  rubbing  the  residue  to  powder  and  heating 
it  to  redness  for  two  hours.  Reduced  to  a  fine  powder,  the  resulting 
compound  is  constituted  chiefly  of  a  mixture  in  variable  quantities  of 
teroxide  of  antimony  (Sb03),  antimonic  acid  (SbO,),  with  phosphate 
of  lime.  It  is  a  white,  inodorous,  tasteless,  insoluble  powder,  which 
was  formerly  much  in  use  as  an  alterative  and  diaphoretic,  and  was 
officinal  previous  to  1830.  Its  dose  is  gr.  iij  to  gr.  x,  every  three  or 
four  hours,  in  fevers. 

Antimonii  Chhridum,     {Butter  of  Antimony.) 

In  accordance  with  the  Prussian  Pharmacopoeia^  this  preparation  is 
made  by  dissolving  1  lb.  of  black  sulphuret  of  antimony  in  4  lbs.  of 
crude  muriatic  acid.  Sulphuretted  hydrogen  is  evolved,  which  makes 
it  necessary  to  operate  in  the  open  air,  or  conduct  the  gas  into  water 
or  a  chimney.  After  filtration,  it  is  evaporated  to  1^  lb.,  and  a  mix- 
ture added  of  {  lb.  muriatic  acid,  and  1\  lb.  water. 
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It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and 
lead,  and  is  decomposed  by  water,  oxide  of  antimony  with  some  chlo- 
ride being  precipitated;  this  precipitate  was  formerly  employed  in 
medicine  under  the  name  of  Pulvia  Algarolh, 

Powder  of  chloride  of  antimony  has  been  used  as  a  caustic,  pro* 
ducing  a  white  scab  with  little  pain ;  it  may  be  made  into  ointments 
containing  one  drachm  to  the  ounce,  or  if  intended  for  diseases  of 
the  eye,  from  10  to  16  grains  to  an  ounce. 

Antimonii  Oxidum,     {Teroxide  of  Antimony^ 

If  the  precipitate  occasioned  by  throwing  the  chloride  into  water, 
is  digested  with  a  weak  solation  of  carbonate  of  soda  and  subsequently 
well  washed,  oxide  of  antimony  remains  behind  as  a  white,  insoluble, 
inodorous  powder. 

It  is  used  for  preparing  tartar  emetic,  but  has  been  also  employed 
in  medicine ;  the  following  preparations  are  enjoying  an  increased 
reputation  in  Philadelphia : — 

Tyson's  Aniimonial  Powder^  No.  1. 

Take  of  Teroxide  of  antimony  ...      2  grains. 
Phosphate  of  lime        .        .        .18  grains. 
Mix  well. 

Tyson's  Antimonixd  Powder^  No,  2. 

Take  of  Teroxide  of  antimony  .        .        .2  grains. 

Phosphate  of  lime, 

Sulphate  of  potassa,  of  each  .    9  grains. 

Mix  well. 
These  powders  are  used  in  doses  of  from  5  to  10  grains. 

Potasses  Antimonias, 

Formerly  preparations  were  employed  in  medicine  under  the  name  of  anti- 
monium  diaphoreticum  non-ablutum  and  ahlutum^  which  were  of  variable  com- 
position. A  preparation  similar  to  the  last  named  is  officinal  io  the  Prussian 
Pharmacopoeia^  which  is  nearly  pnre  antimoniate  of  potassa.  It  is  prepared 
by  throwing  into  a  red-hot  crucible,  small  qaantities  of  an  intimate  mixture 
of  1  part  metallic  antimony  and  2  parts  nitrate  of  potassa,  continuing  the  heat 
for  half  an  hour,  and  washing  with  water. 

It  is  a  white  inodorous  and  tasteless  powder,  which  is  a  good  diaphoretic 
in  doses  of  ^  to  1  grain. 

Arsenicum,  U.  S. 

This  metal,  which  is  made  officinal  on  account  of  its  use  in  prepar- 
ing its  iodide,  exists  in  nature  in  combination  with  nickel  and  cobalt. 
Owing  to  its  volatile  and  oxidizable  character,  it  is  conveniently  col- 
lected as  arsenious  acid,  during  the  smelting  of  these  ores.  When 
pure,  metallic  arsenic  is  brittle  and  granular,  steel-colored,  but  usually 
dull  and  blackish  on  the  surface.  When  heated,  it  sublimes,  giving 
off  a  garlicky  odor,  and  if  exposed  to  the  air,  absorbing  oxygen  and 
pftMing  into  arsenious  acid,  AsO^.  It  forms,  by  higher  oxidation, 
/Ifneoic  acid,  AaO,;  and  also  combines  readily  with  sulphur. 
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Pure  metallic  arsenic  may  be  readily  obtained  by  mixing,  in  a  suit- 
able reduction  tube,  arsenious  acid  and  charcoal,  and  applying  heat, 
when  the  metal  will  be  sublimed. 

Arsenic  may  be  detected  in  minute  quantities ;  though  its  detection  re- 
quires many  nice  and  difficult  manipalations. 

It  is  well  for  the  inexperienced  to  avoid  the  responsibility  of  such  exami- 
nations in  important  cases,  as  there  are  many  precautions  necessary  to  an 
accurate  and  definite  result. 

The  following  are  the  most  important  reactions : — 

TesUfor  Arsenious  Acid, — Nitrate  of  silver  produces  a  yellow  precipitate, 
soluble  in  nitric  acid  and  ammonia ;  sulphate  of  copper  causes  a  yellowish 
green  precipitate  ;  alkaline  arsenites  with  an  excess  of  alkali,  throw  down, 
when  boiled  with  a  few  drops  of  sulphate  of  copper,  a  red  precipitate  of 
suboxide  of  copper,  oxidizing  at  the  same  time  the  arsenious  to  arsenic  acid; 
sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in  acid  solutions  a 
yellow  precipitate  of  AsS„  soluble  in  alkalies,  their  carbonates,  bicarbonates, 
and  sulphurets,  nearly  insoluble  in  muriatic  acid,  decomposed  and  dissolved 
by  nitric  acid,  and  depositing  a  metallic  mirror,  if  mixed  with  carbonate  of  soda 
and  suddenly  subjected  to  an  intense  heat  in  a  glass  tube  through  which  a 
current  of  perfectly  dry  hydrogen  passes. 

Compounds  of  arsenious  acid,  if  subjected  to  the  influence  of  water,  zinc 
and  sulphuric  acid,  yield  arseniaretted  hydrogen,  AsH„  which  burns  with  a 
bluish  color,  the  flame  at  the  same  time  fi^iving  off  white  vapors  of  garlic 
odor,  which  condense  upon  cold  objects.  Upon  a  porcelain  dish  held  in  the 
flame,  metallic  arsenic  will  be  deposited  in  blackish-brown  spots,  of  a  bright 
metallic  lustre.  Arseniuretted  hydrogen  passed  through  a  tube  heated  to 
redness,  yields  a  bright  metallic  mirror ;  this  in  a  feeble  stream  of  sulphuretted 
hydrogen  is  converted  into  yellow  sulphuret  of  arsenic,  which  is  not  affected 
by  a  current  of  muriatic  acid  gas. 

Compounds  of  arsenious  acid,  if  mixed  with  carbonate  of  soda  and  cyanide 
of  potassium,  and  heated  to  redness  in  a  glass  tube,  through  which  a  slow 
stream  of  dry  carbonic  acid  passes,  yields  in  the  colder  parts  a  beautiful 
metallic  mirror ;  this  is  a  most  delicate  test  for  arsenious  acid. 

Before  the  blowpipe  upon  charcoal,  arsenious  acid,  wliether  free  or  in 
compounds,  is  reduced  and  reoxidized,  thus  producing  a  characteristic  garlic 
odor. 

Tests  for  Arsenic  Acid.^Su\phuTetied  hydrogen  and  sulphuret  of  ammonium 
cause  in  acid  solutions  a  yellow  precipitate  of  AsSj*,  nitrate  of  silver  pro- 
duces a  reddish-brown  precipitate,  sulphate  of  copper  a  greenish-blue  ;  sul- 
phurous acid  reduces  it  to  arsenious  acid ;  before  the  blowpipe,  with  cyanide 
of  potassium  and  with  zinc  and  sulphuric  acid  the  reactions  are  as  above. 

Pbeparations  of  Arsenic. 

Aoidnm  arseniosum,  AsOg.     White  opaque,  sometimes  translacent  masses. 

Liqaor  x)ota8S8B  arsenitis,  AsO.  and  KOjCO,,  64  grains  each  to  Oj ;  gr.  iv.  AsO^=f^j. 

Liquor  sodse  arsenitis,  AsO,  ana  NaO^COj,  60  grains  each  to  Oj  ;  gr.  3 J  AsO^sf^j. 

Acidum  arsenicuniy  AsO,;  not  used  in  medicine. 

AmmonisB  arsenica,  2NH40,U0,Ab05  ;  colorless  rhombic  prisms.   ' 

Liqwjr  ammonix  arseniatis,  gr.  j  to  f^j  ;  contains  one-eight-hundredth  As. 

Sodss  arsenicUf  2NaO,UOA80^-f-24HO  ;  isomorphoas  with  phosphate  of  soda. 

Liquor  sodx  arseniatis,  gr.  j  to  f§j  ;  contains  one-seven-hundredth  As. 

Fetri  arsenias,  2FeO,As05-f-2Fe203,As05-f  12H0 ;  dark  green  powder. 

Arsenic!  iodidam,  Aslg.     A  soluble  orange-red  salt. 

Liqaor  hydrargyri  et  arsenici  iodidi.    Aslj  and  Uglj*  of  each  70  grains  to  Oj. 


( 
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Acidum  Arseniosum,  U.  S.     (  White  Arsenic.) 

As  before  stated,  this  compound  is  a  collateral  product  in  the 
smelting  of  cobalt  ores.  These  ores,  which  are  worked  extensively 
in  Bohemia  and  Saxony,  furnish  the  supplies  of  arsenic  to  commerce. 
It  comes  in  broken  masses;  sometimes  translucent  and  sometimes 
opaque,  white  or  buff-colored.  Soluble  in  about  100  parts  of  cold 
water;  more  soluble  in  boiling  water,  which,  on  cooling,  deposits 
octahedral  crystals.  It  should  be  preferred  for  chemical  uses  in  mass, 
though  the  powder,  which  is  liable  to  adulteration,  answers  well  for 
common  purposes. 

In  medicine,  it  is  used  as  an  alterative  and  febrifuge.  Doss,  ^^  to 
^  grain. 

Externally  it  is  occasionally  applied  in  cancerous  affections.  Arse- 
nious  acid  is  well  known  to  be  a  violent  corrosive  poison,  and  being 
cheap  and  abundantly  sold  as  a  poison  for  rats  and  for  other  purposes, 
is  apt  to  be  taken  accidentally  or  with  criminal  design.  The  best 
antidote  is  hydrated peroxide  of  iron,  which  is  described  in  its  appropriate 
place.  It  should  be  given  in  tablespoonful  doses,  repeated  every  ten 
minutes,  till  a  large  excess  has  been  given. 

Liquor  Potasses  Arsenitis,  U.  S.    {Fowler^s  Solution.) 

Take  of  Arsenious  acid,  in  small  fragments, 

Pure  carbonate  of  potassa,  each         .  Sixty-four  grains. 

Distilled  water A  suflBcient  quantity. 

Compound  spirit  of  lavender     .        .  Half  a  fluidoance. 

Boil  the  arsenious  acid  and  carbonate  of  potassa  in  a  glass  vessel 
or  porcelain  capsule,  with  twelve*-  fluidounces  of  distilled  water,  till 
the  acid  is  entirely  dissolved;  to  the  solution,  when  cold,  add  the  spirit 
of  lavender,  and  afterwards  sufficient  distilled  water  to  make  it  fill 
exactly  the  measure  of  a. pint. 

This  very  popular  medicine  is  so  simple  in  its  mode  of  preparation  as  to 
be  conveniently  made  by  the  country  practitioner.  It  will  be  found  to  facili- 
tate its  completion,  to  triturate  the  arsenic  into  a  fine  powder  before  intro- 
ducing it  into  the  flask  or  capsule.  The  officinal  recipe  directs  pare  carbonate 
of  potassa,  KOyCO^;  but  it  is  more  common  to  nse  the  ordinary  granulated 
article  2(K0,C0g)  3(H0),  which,  although  usually  contaminated  with  a  little 
silica,  and  differing  in  its  combining  proportion  by  reason  of  the  water  it 
contains,  is  quite  satisfactory.  Fowler's  Mineral  Solution  has  a  characteristic 
reddish,  almost  opalescent  appearance,  a  faint  odor  of  lavender,  and  very  little 
taste  ;  by  some  it  is  stated  to  be  a  solution  of  arsenious  acid  in  the  alkaline 
solution  ;  by  others,  a  solution  of  arsenite  of  potassa.  Four  grains  of  arse- 
nious acid  are  used  to  each  fluidounce.     Doss,  n^iij  to  xv. 

Liquor  Sodce  Arsenitis,     (Jlarle^s  Solution.) 

This  preparation  is  very  similar  to  Fowler's  solution  ;  the  principal  differ- 
ence bcinp^  the  substitution  of  soda  for  potassa.  80  grains  of  arsenions  acid 
and  dry  carbonate  of  soda  are  digested  with  6  ounces  of  distilled  water,  and 
after  solution,  sufficient  cinnamon  water  is  added  to  make  the  whole  measure 
eight  fluidounces. 

It  is  used  for  the  same  purposes  and  in  the  same  doses  as  Fowler's  solution* 
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Arsenic  Acid. 

If  arsenioas  acid  diffused  in  water  is  heated,  and  Ditric  acid  in  small  qaan- 
tities  added  antil  Ditroas  acid  fames  cease  to  be  given  off,  the  solation  contains 
arsenic  acid.  An  addition  of  muriatic  acid  to  the  water  accelerates  the  reac- 
tion, bat  is  not  indispensably  necessary. 

When  evaporated  to  dryness  and  fusion  without  carrying  the  heat  too 
high,  arsenic  acid  appears  as  a  colorless  or  white^vitreons  mass,  free  of  water 
of  crystallization,  deliquescent,  and  sometimes  forming  crystals  containing 
water  It  is  exceedingly  poisonous,  has  not  been  used  in  medicine  in  its  free 
state,  but  the  following  compositions  have  of  late  been  employed. 

Ammonia  Arsenias.     (ArsenicUe  of  Ammonia.) 

To  prepare  the  dry  salt,  a  concentrated  solution  of  arsenic*  acid  is  mixed 
with  concentrated  ammonia  until  a  precipitate  commences  to  appear;  on 
setting  aside,  colorless  oblique  rhombic  prisms  are  deposited ;  they  are  efflo- 
rescent in  the  air,  and  lose  ammonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  high  degree  the  alterative 
effects  of  arsenic ;  the  dose  is  ^^  to  ^  grain. 

Liquor  Ammonia  Arseniatis.     (Biette^s  Arsenical  Solution.) 

One  grain  of  arseniate  of  ammonia  is  dissolved  in  one  ounce  of  water;  the 
dose  is  20  minims  to  half  a  drachm. 

Sodce  Arsenica.     {Arseniate  of  Soda.') 

A  diluted  solution  of  arsenic  acid  is  saturated  with  a  solution  of  carbonate 
of  soda,  and  evaporated  to  crystallization.  It  is  isomorphous  with  the  cor- 
responding phosphate  of  soda,  and,  like  it,  crystallizes  with  24  and  14  equiv. 
of  water.     It  is  efflorescent,  and  not  used  in  medicine. 

Liquor  Soda  Arseniatis.     {Pearson^ s  Arsenical  Solution.) 

Arseniate  of  soda  is  allowed  to  effloresce  by  exposure  to  the  air ;  after  it 
ceases  to  lose  weight,  it  is  dissolved  in  distilled  water  in  the  proportion  of 
one  grain  to  the  ounce. 

This  solution  contains  rather  more  arsenic  than  Biette's  liquor ;  it  is  con- 
sidered milder  than  it,  and  given  in  the  same  doses ;  in  minute  doses,  it  is 
asserted  to  be  a  reliable  remedy  against  salivation. 

Ferri  Anemias. 

Arseniate  of  soda  or  ammonia  produces  in  the  solution  of  protochloride 
of  iron  a  white  precipitate,  which,  during  washing  and  drying,  assumes  a 
dirty  green  color  by  being  converted  into  a  ferrosoferric  salt.  In  cancer, 
psoriasis,  &c.,  it  has  been  given  in  doses  of  yV  ^^  A  grain,  usually  combined 
with  phosphate  of  iron ;  externally  it  is  used  in  ointments  containing  about 
half  a  drachm  to  an  ounce. 

Arsenici  lodidum^  U.  S.     {Iodide  of  Arsoiic.) 

Tate  of  Arsenic  (the  metal)         .        .    A  drachm. 

Iodine Five  drachms. 

Eub  the  arsenic  in  a  mortar  until  reduced  to  a  very  fine  powder 
free  from  metallic  lustre,  then  add  the  iodine,  and  rub  them  together 
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till  they  are  thoroughly  mixed,  then  put  the  mixture  into  a  small  flask 
or  test-tube,  loosely  stopped,  and  heat  it  very  gently  until  liquefaction 
occurs,  then  incline  the  vessel  in  different  directions  in  order  that  any 
portion  of  the  iodine  which  may  have  condensed  on  its  inner  surface 
may  be  returned  into  the  fused  mass.  Lastly,  pour  the  melted  iodide 
on  a  porcelain  slab,  and  when  it  is  cold  break  it  into  pieces  and  put  it 
into  a  bottle,  which  is  to  be  well  stopped.  This  is  an  orange-red 
crystalline  solid,  readily  reduced  to  powder,  entirely  soluble  in  water, 
and  wholly  volatilized  by  heat.  It  is  seldom  prescribed  extempora- 
neously, being  little  known  to  practitioners,  although  doubtless  capa- 
ble of  valuable  therapeutic  applications. 

It  is  made  officinal  for  the  purpose  of  furnishing  a  ready  means  of 
forming  the  solution  which  follows : — 

Liquor  Arsenici  et  Hydrargyri  lodidi,  U.  S.     {Donovan^ s  Solution,) 

Take  of  Iodide  of  arsenic. 

Bed  iodide  of  mercury,  each  .        .    Thirty-five  grains. 
Distilled  water        ....    Half  a  pint. 

Bub  the  iodides  with  half  a  fiuidounce  of  the  water  used,  and  when 
they  have  dissolved,  add  the  remainder  of  the  water ;  heat  to  the 
boiling  point,  and  filter.  According  to  my  experience,  there  is  no 
utility  in  the  application  of  heat  to  this  solution,  at  least  in  a  majority 
of  cases.     Of  course,  the  mixed  powder  should  be  entirely  dissolved. 

Donovan's  solution  is  a  clear,  very  pale  straw-colored,  or  colorless 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed  with 
other  chemical  preparations,  as  a  general  rule.  It  is  a  powerful  alte- 
rative, said  to  be  particularly  adapted  to  the  treatment  of  venereal 
diseases.  Dose,  Tn.v  to  xx.  Each  f  5j  contains  about  ^  grain  of  arse- 
nic estimated  as  arsenious  acid. 
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CHAPTER    X. 

MERCURY. 

Hydrabgybum,  U.S.    (Mbbcuby.) 

Mebguby  is  obtained  chiefly  from  its  bisulphuret,  native  cinnabar, 
by  distillation  with  lime;  sometimes  it  is  met  with  in  its  metallic 
state,  and  rarely,  combined  with  chlorine.  Very  rich  cinnabar  is  found 
in  California,  from  which  a  considerable  proportion  of  our  mercury  is 
obtained. 

When  pure,  mercury  is  a  brilliant  white,  metallic  liquid,  becoming 
solid  at  — 39°  F.,  boiling  at  662°  F.;  sp.  gr.  13.5;  entirely  vaporized 
by  heat;  when  small  globules  of  it  are  rolled  slowly  on  a  sheet  of 

Saper,  not  a  particle  should  adhere.  It  dissolves  many  metals,  as  tin^ 
ismuth,  zinc,  silver,  and  gold,  forming  amalgams  with  them.  It  may 
be  separated  from  these  when  they  contaminate  it,  by  distillation.  It 
is  not  attacked  by  muriatic  nor  by  cold  sulphuric  acid,  though  the 
latter  acid,  at  a  boiling  temperature,  forms  with  it  a  bisulphate  of  the 
deutoxide,  sometimes  called  bipersulphate.  Nitric  acid  also  dissolves 
it,  forming  a  nitrate  of  the  protoxide,  and  a  binitrate  of  the  deutoxide. 
Mercury  forms  numerous  salts,  a  number  of  which  are  officinal  pre- 
parations. 

In  the  two  classes  of  salts  formed  by  the  protoxide  and  deutoxide  or 
biDOxide  of  mercury,  these  oxides  are  recogaized  in  the  followlDg  waj : — 

Tests  for  the  Protoxide, — Sulphuretted  hjdrogea  and  sulphuret  of  ammo- 
niam  cause  a  black  precipitate,  insoluble  in  diluted  acids ;  alkalies  cause  a 
black  precipitate ;  muriatic  acid  throws  down  a  white  precipitate  of  calomel ; 
protochloride  of  tin  precipitates  the  metallic  mercury. 

Tests  for  the  Binoxide, — Sulphuretted  hydrogen  and  sulphuret  of  ammo- 
nium at  first  produce  a  white  precipitate,  which  on  the  further  addition  of 
the  precipitatlt  turns  yellow,  orange,  brown  and  black ;  fixed  alkalies  in  the 
absence  of  ammonia,  cause  a  reddish-brown  precipitate,  which  is  yellow  with 
an  excess  of  the  precipitant ;  the  precipitate  caused  by  ammonia  is  white ; 
protochloride  of  tin  at  first  throws'  down  calomel ;  when  in  excess,  the  metal 
is  reduced. 

The  following  convenient  test  for  the  mercurials  is  very  delicate,  and  well 
adapted  to  pill  masses,  &c. : — 

On  to  a  copper  coin  brightened  with  a  little  NO^,  a  small  portion  of  the 
suspected  substance  is  placed  and  moistened  with  a  drop  or  two  of  water  into 
a  pasty  consistence  ;  a  small  fragment  of  KI  is  added  to  it,  and  on  washing 
it  a  mercurial  stain  will  remain.  Numerous  so-called  ''  vegetable,"  and  other 
"quack''  pills  will  be  found  to  show  the  presence  of  calomel  in  this  way. 
The  reaction  in  the  case  of  blue  mass  is  less  rapid,  though  equally  certain. 
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Mercubial  CJompounds. 

Off.  Name. 

Comp. 

TTaet. 

Dow. 

Hjdrargyri   ohloridum  oorro- 

HgCl, 

Alteratiye,  anti- 

A  to  i  gr- 

Biyam 

Beptic,  &o. 

aw                   ^^ 

Hjrdrargyrl  ohloridum  mite 

HgCl 

Cathartic     and 
alterative. 

^  to  20  gn. 

"         BolpliaB  flavuB 

3Hg0^2SO, 

Emetic  and  er- 

Emetic,  3  gn. 

• 

rhlne. 

"         iodidum  rabrnm 

Hgl, 

Alterative  in  bj- 
phillB,  &o. 

iV^lgr. 

*'          iodidam 

Hgl 

M 

Jtolgr. 

"          sesquiiodidum 

.^8«I? 

C« 

ito^gr. 

Iodide  of  calomel 

2HgCl+HgCl,4-HgI, 

(( 

A  to  Jgr. 

Biniodide  of  calomel 

HgCU+Hgl, 

(( 

T^toigr. 

l\}taasii  et  hydrargyrji  iodidum 

KI,2HgIj 

If 

iVtotgr. 

SjfTHp  of  ioaohjfdrargyrale  of 

Hglj  ^  gr.  and  Fel,  }  gr. 

Alterative. 

fSJ. 

poUutsium  and  iron 

tofSJ 

Jl^drarg^ri  bibromidum 

HgBrg 

u 

fSr  to  t  gr. 

**          bromidum 

HgBr 

Cathartic     and 
alterative. 

^to6gTB. 

"         oyannretam 

HgCy, 

Alterative. 

tV  to  i  gr. 

"          Bulphuretum    ru- 

HgS, 

Alterative  ftimi- 

brum 

gations. 

**          Bulphuretum     ni- 

Mild  alterative. 

gr.  v  to  3j. 

gnim 

"          oxidum  rubrum 

HgO, 

Bztemallj,  sti- 
mulant. 

**                "       nigrum 

HgO 

Alterative,  Bia- 

\  to3gn. 

lagogue,  &c. 

"           acetas 

HgO,Ao 

Alterative. 

itolgr. 

**          protonitratis  liquor 

HgO.NO. 
HgO2,2N05 

u 

gtt.  iij. 

"           binitratis  liquor 

u 

**          phosphas 

2HgO,HO,P05 

u 

}to2gr. 

Hydrargyrum  ammoniatum 

HgCl,NHa 

Externally     in 
ointment. 

<*           oum  oreta 

3  parts  Hg+5  p.  CaO,COj 

Antacid  and  al- 

} to3gr8. 

terative. 

The  oomposition  stated  in  the  syllabus  is  that  generally  adopted  by 
l^hurinaoologiats  iu  this  country ;  it  is  founded  on  the  view  that  the 
(Htinbining  equivalent  of  mercury  is  202.  Supposing  the  equivalent 
to  ho  101,  as  European  chemists  generally  do,  we  should  call  corro- 
Hivo  olilorido,  protochloride  (HgCl) ;  calomel,  subchloride  (Hg^Cl),  and 
NO  on. 

Ilydrarijijn  Chloridum  Chrrosivum,  U.  S.     {Corrosive  Sublimate.) 

Wy  the  action  of  boiling  sulphuric  acid  on  mercury,  the  bipersul- 
phuto  (I IgOj/iSOj),  is  first  formed.  When  this  is  heated  with  com- 
mon Halt,  mutual  exchange  takes  place,  and  bichloride  of  mercury  and 
Hulphato  of  Hcxia,  the  former  of  which  sublimes,  are  produced.  The 
ohaiigoHaro  represented  in  the  formula  HgOj,2S03-f  2NaCl■=HgCl,^- 
ii(  N  n(  ),S( ),).  Corrosive  sublimate  is  in  heavy  white  crystalline  masses, 
(II  a  Htyptio  and  metallic  taste;  soluble  in  about  twenty  parts  of  cold 
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water ;  much  more  so  in  alcohol ;  soluble  also  in  ether ;  it  melts  and 
entirely  sublimes  when  heated.  Its  watery  solution,  precipitated  by 
alkalies  or  lime-water,  throws  down  the  red  or  yellowish  binoxide. 
(See  Extemporaneous  Preacriptums.)  When  this  precipitate  is  heated, 
it  gives  off  ^oxygen,  and  runs  into  globules  of  metallic  mercury ;  a 
solution  of  corrosive  sublimate  precipitates  albumen,  and  forms  with 
it  a  definite  insoluble  compound,  to  which  property  its  use  as  an  an- 
tiseptic is  due. 

It  is  a  very  powerful  irritant;  when  taken  in  large  doses,  it  causes  burning 
at  the  epigastrium,  vomiting  and  purging ;  applied  to  the  skin,  it  is  corrosive. 
It  is  less  apt  to  prodace  salivation  than  the  other  preparations  of  mercnfy, 
and  in  very  small  doses  it  is  useful  as  an  alterative  in  chronic  affections, 
syphilitic  or  not;  externally  it  may  be  used  as  a  lotion,  gargle,  injection,  or 
ointment,  in  chronic  skin  diseases,  ulcerated  sore  throats,  and  chronic  dis- 
charge, from  mncous  membranes. 

Dose,  ^V  S^-  ^  i  S^-  i^  solution,  or  pill  with  crumb  of  bread.  The  solution 
for  external  use  is  usually  made  in  the  proportion  of  ^  or  ^  gr.  to  fjj  of 
water.  It  is  much  used  in  solution  with  muriate  of  ammonia,  which  increases 
its  solubility,  as  a  poison  for  bedbugs ;  the  proportions  to  be  used  are  one 
ounce  of  corrosive  sublimate,  half  an  ounce  of  muriate  of  ammonia  to  two 
pints  water.  When  taken  in  poisonous  doses,  recourse  should  be  had  imme- 
diately to  albuminous  liquids;  eggs,  if  at  hand,  should  be  administered  freely, 
or  a  thin  paste  of  wheat  flour  or.  milk,  care  being  taken  to  evacuate  the 
bowels  and  to  carry  off  completely  the  precipitated  material,  which,  though 
comparatively  insoluble,  is  by  no  means  inert. 

Eydrargyri  Chloridum  Mile,  U.  S.    {Oalomel.) 

To  prepare  this,  the  bipersulphate  of  mercury  first  formed,  as  ex- 
plained under  the  bichloride,  is  afterwards,  by  being  rubbed  with  a 
second  equivalent  of  the  metal,  reduced  to  a  condition  capable  of  form- 
ing, when  heated,  the  neutral  protosulphate  (HgOjSOa);  ^^^  ^^'^j  ^7 
the  action  of  the  common  salt,  is  converted  into  the  protochloride  of 
mercury,  sulphate  of  soda  being  produced  at  the  same  time. 

Calomel,  when  sublimed,  occurs  in  cakes,  with  a  crystalline  struc- 
ture ;  but  as  a  drug,  it  is  met  with  in  the  form  of  a  white,  or  yellowish 
white,  heavy  powder,  without  odor  or  taste;  sublimes  with  heat; 
treated  with  potassa,  it  is  blackened,  from  the  precipitation  of  the  pro- 
toxide, which,  when  heated,  runs  into  metallic  globules. 

Under  the  name  of  English  or  hydro-sublimed  calomel,  a  preparation  has 
appeared  in  commerce,  which  is  preferred  by  some  physicians  to  the  kind  made 
in  the  manner  described  above ;  it  is  prepared  in  accordance  with  Wcehler's 
suggestion,  by  conducting  the  calomel  vapors  during  the  process  of  sublima- 
tion into  a  chamber,  through  which  steam  is  passed ;  or,  as  proposed  by 
Dann,  by  condensing  the  calomel  in  a  current  of  cold  atmospheric  air.  Any^ 
corrosive  sublimate  present  in  the  vapors,  is  washed  out  by  the  condensed 
water  of  Wcehler's  process. 

Calomel  must  be  entirely  free  of  corrosive  sublimate ;  if  treated  with  alcohol 
or  boiling  water,  the  filtrate  must  yield  no  precipitate  with  sulphuretted  hydro- 
gen and  nitrate  of  silver.  Calomel  is  entirely  volatile ;  most  foreign  admix- 
tures are  left  behind  on  heating  upon  platina  foil. 
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By  the  action  of  nitric  and  mnriatic  acids,  calomel  is  slowly  converted  into 
corrosive  sublimate ;  solnble  chlorides,  and  even  continued  boiling  with  water 
or  alcohol,  alone  have  a  similar  action.  Chlorine,  hypochlorites,  iodine, 
iodides,  hydrocyanic  acid,  and  cyannrets,  decompose  calomel  with  the  pro- 
duction of  corrosive  sublimate ;  it  should  therefore  not  be  prescribed  at  the 
same  time  with  muriate  of  ammonia  or  nitro-mnriatic  acid,  which  last  is 
specially  indicated  in  torpor  of  the  liver ;  symptoms  of  violent  gastric  irrita- 
tion have  been  unexpectedly  produced  from  neglecting  this  precaution. 

The  peculiarities  of  calomel  as  a  mercurial  agent,  are,  that  it  produces  little 
local  irritation ;  it  acts  as  a  purgative  by  increasing  the  secretion  of  bile  and 
other  intestinal  fluids,  and  hence  is  much  relied  on  in  affections  of  the  liver, 
and  obstructions  to  the  portal  circulation.  It  is  much  combined  with  other 
remedies,  being  greatly  modified  in  its  effects  by  judicious  combination  with 
sedatives,  cathartics,  astringents,  &c. 

Dose,  as  a  purgative,  5  grs.  to  9j ;  to  produce  ptyalism,  J  grain  to  1 
grain,  frequently  repeated.  It  has  become  customary  to  administer 
exceedingly  minute  quantities^of  this  preparation,  so  low  as  the  ^^  of 
a  grain  repeated  every  hour  or  two,  the  constitutional  effects  being 
perceptible  after  a  grain  has  been  given  in  this  way.  I  am  informed 
that  its  power  to  salivate  is  greatly  increased  by  long  trituration  with 
sugar  of  milk,  perhaps  on  account  of  the  extremely  fine  division  to 
which  it  is  thus  brought,  and  of  some  chemical  change  not  yet  inves- 
tigated. 

Hydrargyri  Sulphas  Flavus^  U.  S.    {Turpeth  Mineral.) 

The  bipersulphate  of  mercury,  formed  by  the  action  of  boiling  sul- 
phuric acid  on  the  metal,  and  mentioned  in  the  two  preceding  formulae, 
is  readily  decomposed  by  reducing  it  to  powder  and  submitting  it  to 
the  action  of  warm  water,  which  changes  its  composition  and  proper- 
ties, producing  a  yellow-colored  insoluble  subsalt,  3HgOj-l-2S03.  This 
is  used  almost  exclusively  as  an  errhine,  variously  diluted  with  snuff, 
powdered  liquorice  root,  lycopodium,  &c. 

Hydrargyri  lodidum  Rubrtnn^  U.  S.  {Biniodide  or  Red  Iodide  of  Mercury) 

The  two  iodides  of  mercury  resemble  the  two  chlorides  in  their  re- 
lative medicinal  activity.  This  is,  like  corrosive  sublimate,  a  power- 
ful poison;  it  is  one  of  the  preparations  easily  made  from  ingredients 
always  at  hand.    The  following  is  the  officinal  process  in  detail: — 

Take  of  Corrosive  chloride  of  mercury       .        .    Half  an  ounce. 
Iodide  of  potassium       ....     Five  drachms. 
Hot  distilled  water        ....    A  pint. 

Dissolve  the  chloride  of  mercurv  in  twelve  fluidounces  of  hot  water 
by  trituration  in  a  mortar,  adding  small  quantities  of  this  solvent  at  a 
time,  and  pouring  it  into  a  precipitating  jar,  Fig.  209,  till  the  salt  is 
completely  taken  up;  then  dissolve  the  iodide  of  potassium  in  four 
fluidounces  of  hot  water  by  shaking  them  together  in  a  vial.  Now 
pour  the  solution  of  iodide  into  the  solution  of  chloride  contained  in 
the  precipitating  jar,  both  liquids  being  hot  at  the  time  of  mixing 
them ;  this  will  produce  immediately  a  brilliant  scarlet-colored  pre- 
cipitate of  biniodide  of  mercury,  leaving  in  solution  the  very  soluble 
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chloride  of  potassium.     Now  fold  a  plain  filter,  Fig.  211 ;  having 
poured  o£f  the  supernatant  liquid  from  the  precipitated  biniodide, 


Fig.  209. 


Fig.  210. 


Fig.  211. 


Preoipitating  Jar.  4  ox.  fluted  vial. 


Plain  filter. 


throw  the  latter  on  the  filter  in  a  funnel  and  wash  it  bj  adding  repeat- 
edly fresh  portions  of  pure  water.  Wrap  the  filter  up  in  soft  paper, 
ana  lay  it  away  with  a  w^eight  on  it  in  a  warm  place  to  dry. 

Biniodide  of  mercury  is  a  beautiful  scarlet-colored  powder,  or  in 
fine  crystals,  if  the  boiling  hot  solution  has  been  allowed  to  cool 
slowly.  Insoluble  in  water,  but  soluble  in  alcohol,  and  in  solutions 
of  iodide  of  potassium  and  chloride  of  sodium.  It  is  wholly  sublimed 
by  heat,  condensing  in  scales  which  are  at  first  yellow,  but  afterwards 
r^.  It  is  conveniently  given  in  pill,  but  perhaps  more  frequently  in 
solution  of  iodide  of  potassium  with  or  without  the  addition  of  vege- 
table alterative  preparations.  Dose,  j\  to  J  gr.  (See  Extemporaneous 
Prescriptions) 

Hydrargyri  lodidum,  U.  S.    {Protiodide,  or  Oreen  Iodide  of  Mercury.) 

Conveniently  made  by  the  apothecary  or  physician  as  follows : — 

Take  of  Mercury An  ounce. 

Iodine Five  drachms. 

Alcohol Sufficient. 

Rub  the  mercury  and  iodine  together,  adding  sufiicient  alcohol  to 
form  a  soft  paste,  and  continue  the  trituration  till  the  globules  dis- 
appear. Then  dry  the  iodide  in  the  dark  with  a  gentle  heat,  and  keep 
it  in  a  well-stopped  bottle,  covered  with  dark  paper  to  protect  it  from 
the  light.  By  this  process,  though  a  slight  excess  of  mercury  may  be 
used,  a  small  quantity  of  the  red  iodide  is  formed,  which  remains 
mixed  with  the  protiodide.  It  may  be  removed  by  dissolving  it  out 
with  alcohol,  moderately  heated. 

The  mercury  i8  conveniently  weighed  by  balancing  a  small  paper  pill-hox 
on  the  scales,  and  giving  to  one  side  of  it  a  little  crimp,  as  shown  in  Fig. 
212 ;  so  that  a  small  stream  of  the  metal  may  be  poured  out 
conveniently.  The  accurate  adjustment  of  the  quantity  is 
troublesome.  The  iodine  also  requires  care  in  weighing, 
owing  to  its  corrosive  action  on  the  metals.  The  most  con- 
venient method  is  to  balance  a  pair  of  watch-glasses  by  filing 
away  the  heavier  of  the  two,  or  by  pasting  on  to  the  lighter  a 
small  piece  of  tin  foil,  and  then  to  lay  them  away  for  weighing 
corrosive  substances.     In  the  absence  of  this,  a  piece  of  thick 


Fig.  212. 
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and  well  glazed  writing-paper  may  be  pat  on  to  each  plate  and  balanced.  If 
the  scales  are  kept  in  a  case,  as  shown  in  the  first  chapter,  they  should  be 
taken  oat  whenever  iodine  is  to  be  weighed  on  them,  as  the  vapor  becoming 
diffused  through  the  air  inside  the  case  will  corrode  the  metal. 

Iodide  of  mercury  is  a  greenish-yellow  powder,  insoluble  in  water, 
alcohol,  or  solution  of  chloride  of  sodium,  but  soluble  in  ether. 
Heated  quickly,  it  sublimes  in  red  crystals,  which  afterwards  become 
yellow  by  age  ;  it  is  converted  into  sesquiodide,  which  has  a  yellow 
color,  and  is  believed  to  be  more  active.  It  is  used  as  an  alterative, 
usually  in  pill.  Dose,  ^  gr.  to  1  gr. ;  it  is  incompatible  with  iodide 
of  potassium,  which  converts  it  into  biniodide  with  separation  of  mer- 
cury, 

Hydrargyri  Sesqui-iodidum.     (Telioto  Iodide  of  Mercury,) 

Owing  to  the  instability  of  the  protiodide  of  mercury,  it  is  not  very  reliable 
as  a  medicine  for  internal  use ;  as  a  sabstitnte  for  it,  the  sesqui-iodide  has 
been  proposed,  which  is  unalterable  by  exposure  and  age.  It  is  m%de  by 
precipitating  protonitrate,  or  some  other  protosalt  of  mercury,  by  iodide  of 
potassium,  to  which  one-sixth  of  its  weight  of  iodine  has  been  previously 
added. 

It  is  a  bright  lemon-yellow  powder,  insoluble  in  water  and  alcohol ;  it  sub- 
limes when  heated  in  red  crystals,  which  turn  yellow  on  cooling.  It  is  de- 
composed by  hydriodic  acid  and  by  iodides  which  are  incompatible  with  it. 
It  is  given  in  doses  of  one-eighth  to  one-quarter  grain. 

Iodides  of  Ccdomel, 

Boutigny  has  proposed  for  medicinal  use  two  preparations,  which  have 
been  called  respectively  iodide  and  biniodide  of  calomel.  The  former  is  pre- 
pared by  heating  four  equivalents  of  calomel  in  a  retort  until  it  commences 
to  sublime,  when  gradually  two  equivalents  of  iodine  are  added.  According 
to  the  mode  of  preparation,  the  obtained  salt  appears  to  be  a  mixture  of  two 
equivalents  of  calomel,  one  of  biniodide,  and  one  of  bichloride  of  mercury, 
thus  4HgCl+2I«2HgCl-f HgCl,-fHgI,. 

The  biniodide  of  calomel  is  prepared  in  a  similar  manner  from  equal  equiva- 
lents of  calomel  and  iodine,  and  must  therefore  contain  one  equivalent  each 
of  bichloride  and  biniodide  of  mercury,  2HgCl+2I=HgCIg-|-HgIg. 

Gobley  (see  Am.  Joum.  Pkarm.,  xxx.  168)  prepares  these  iodides  by  tri- 
turating the  material  together,  introducing  it  into  a  retort,  and  heating  it  in 
a  sand  bath  to  fusion. 

It  is  evident  that  the  two  preparations  must  be  of  different  intensity  in 
their  medicinal  properties.  They  have  been  given  in  doses  of  one  sixteenth 
to  one-eighth  grain,  and  employed  externally  in  the  proportion  of  a  scruple 
to  half  a  drachm  to  one  ounce  of  ointment. 

Potassii  et  Hydrargyri  lodidum,     (lodohydrargyrate  of  Potassium,) 

A  hot  solution  of  iodide  of  potassium  dissolves  three  equivalents  of  bin- 
iodide of  mercury,  one  of  which  crystallizes  out  on  cooling,  afterwards  yellow 
prisms  are  separated  having  the  composition  stated  in  the  syllabus.  They 
are  soluble  in  alcohol  and  ether,  but  decomposed  by  water,  which  takes  up 
a  salt  of  the  composition  KI,HgIa. 

It  is  said  to  be  less  apt  to  produce  salivation  than  other  mercurial  prepara- 
tions.    It  is  given  in  doses  of  one-twelfth  to  one-eighth  grain,  and  in  oint- 
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ment  of  the  same  strength  as.  the  other  mercnrial  iodides.  When  intended 
for  nse  in  solution,  it  has  been  recommended  to  make  it  extemporaneonslj 
with  an  excess  of  iodide  of  potassium,  or  dissolve  it  in  a  solution  of  this 
iodide. 

Syrup  of  lodohydrargyraie  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsburg,  N.  Y.,  offers  this  preparation,  made  by 
combining  sixtj-four  grains  of  iodine  in  three  drachms  of  water  with  fron, 
«nd  filtering  the  solution  into  three  and  a  half  fluidounces  of  syrup ;  two 
grains  of  red  iodide  of  mercury  and  one  and  a  half  grains  iodide  of  potassium 
are  dissolved  in  one  drachm  of  water  and  added  to  the  syrup,  the  whole  to 
measure  four  fluidounces.  Some  orange-flower-water  may  be  added  to  im- 
prove the  taste.     The  dose  is  a  teaspoonful. 

Hydrargyri  Bihromidum.     (Btbromide  of  Mercury,) 

This  corrosive  poison  is  prepared  by  combining  two  parts  of  bromine  with 
five  parts  of  mercury  under  water. 

It  crystallizes  from  water  in  white  shining  scales,  from  alcohol  in  needles ; 
is  soluble  in  water,  more  in  alcohol  and  ether,  and  sublimes  when  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corrosive  sublimate,  and  is 
employed  in  the  same  doses. 

Hydrargyri  Bromidum,     {Bromide  of  Mercury.) 

Nine  parts  of  bibromide  of  mercury  are  mixed  with  five  parts  of  mercury 
and  sublimed,  or  a  protosalt  of  mercury  is  precipitated  by  bromide  of  potas- 
sium. 

It  appears  as  a  soft  white  powder  or  in  thin  prismatic  crystals,  insoluble 
in  water  and  alcohol,  but  decomposed  by  the  continued  action  of  bromides 
or  iodides. 

It  is  said  to  resemble  calomel  in  its  action,  and  is  given  in  medium  doses 
of  four  to  five  grains. 

Hydrargyri  Oyanuretum^  U.  S.    (Bicyanide  of  Mercury,) 

By  boiling  ferrocyanuret  of  iron  with  red  oxide  of  mercury,  till  the 
mixture  becomes  of  a  yellowish  color,  filtering  and  crystallizing,  this 
may  be  made  with  great  facility  by  following,  literally,  the  officinal 
directions.  It  is  in  freely  soluble,  permanent,  transparent  crystals, 
which  evolve  hydrocyanic  acid,  on  the  addition  of  hydrochloric  acid. 
By  heat  it  is  decomposed,  giving  off  cyanogen,  and  leaving  a  black 
residuum  containing  metallic  mercury. 

Bicyanide  of  mercury  is,  like  the  bichloride,  a  powerful  poison,  dif- 
fering from  that  remedy  in  producing  no  epigastric  pain  in  its  opera- 
tion. Some  practitioners  prefer  it  to  bichloride  in  the  same  doses, 
and  for  the  same  purposes. 

The  solution  must  not  be  precipitated  by  muriatic  acid  or  caustic  potassa. 

Hydrargyri  Sulphureium  Rubrum,  tJ.  S.    {Red  Sulphuret  of  Mercury. 

Artificial  Cinnabar.) 

When  melted  sulphur  is  brought  in  contact  with  mercury,  direct 
union  ensues ;  and  if  the  compound  is  afterwards  sublimed,  it  con- 
sists of  dark  scarlet,  shining,  crystalline  masses,  forming,  when  pow- 
86 
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dered,  a  beautiful  scarlet  color  known  by  the  name  of  vermilion ;  in- 
soluble in  water  or  alcohol.  Yolatilizes  entirely  when  heated  alone, 
but  with  potassa  it  is  reduced  to  metallic  globules. 

When  the  fumes  are  brought  into  contact  with  the  surface  of  the 
body,  the  drug  acts  as  a  topical  alterative,  and  becomes  absorbed, 
affecting  the  system  the  same  as  other  mercurials.  It  is  used  as  a 
fumigation  in  some  syphilitic  skin  diseases;  SsS}  thrown  on  a  hot 
iron  and  placed  beneath  the  patient,  wrapped  in  a  blanket,  will  effect 
the  object.    The  vapor  should  not  be  allowed  to  enter  the  lungs. 

IlydraTgyri  Sulphuretum  Nigrum^  tJ.  S.     {Ethiops  Mineral) 

Made  by  rubbing  mercury  and  sulphur  together  till  the  globules 
disappear  and  a  powder  is  formed. 

Ethiops  is  an  insoluble  black  powder  which  is  rarely  used  for  any 
purpose.  It  may  be  safely  given  in  doses  of  from  gr.  v  to  3j,  though 
marked  by  no  very  active  properties. 

Hydrargyri  Oxidum  Rubrum^  U.  S.     {Peroxide  of  Mercury,     Red 

Precipitate.) 

Prepared  by  dissolving,  with  heat,  mercury,  fibiij,  in  a  mixture  of 
nitric  acid,  fSxviij,  and  water,  Oij  ;  evaporating  the  liquor,  and  tritu- 
rating what  remains  to  a  powder.  This  is  put  into  a  very  shallow 
vessel,  and  heated  till  red  fumes  cease  to  rise. 

Bed  oxide  is  in  orange-red,  shining,  crystalline  scales;  when 
strongly  heated,  it  yields  oxygen  and  metallic  mercury,  without  the 
production  of  red  fumes.  It  is  insoluble  in  water,  but  soluble  in  nitric 
and  hydrochloric  acids.  It  is  used  only  externally,  as  a  stimulant  and 
escharotic;  it  is  much  applied  as  an  ointment  to  the  eye;  as  an  escha- 
rotic,  in  powder,  alone,  or  mixed  with  sugar,  to  specks  in  the  cornea, 
over  chancres,  and  fungous  ulcers. 

The  directions  of  our  Pharmacopoeia  enjoin  great  care  in  reducing 
the  red  oxide  of  mercury  to  a  very  fine  powder ;  as  it  is  very  apt  to 
be  gritty  from  containing  crystalline  portions. 

The  preparation  is  rendered  uniform,  smooth  and  satisfactory  by 
employing  the  product  of  the  following  formula  of  T.  S.  Weigand : — 

Take  of  Bichloride  of  mercury         .        .        .    550  grains. 
Caustic  potassa,  in  solution  .        .    116       '^ 

Dissolve  the  chloride  in  one  pint  of  boiling  water,  and  pour  the 
solution  into  the  solution  of  caustic  potassa,  diluted  with  two  pints  of 
water;  wash  with  water  till  there  is  no  taste,  and  dry  on  a  porous 
tile ;  the  powder  is  smooth,  dense,  and  well  suited  for  the  purpose  of 
admixture  with  fatty  matters. 

Hydrargyri  Oxidum  Nigrum^  U.  S.    {Blach  Oxide  of  Mercury.) 

Made  by  triturating  calomel  with  a  solution  of  caustic  potassa.  The 
protoxide  of  mercury  precipitates,  while  chloride  of  potassium  remains 
in  solution,  and  is  separated  by  washing. 

Black  oxide  of  mercury  is  in  powder,  which  becomes  olive-colored 
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by  the  actioD  of  light.  It  is  wholly  dissipated  by  heat,  metallic  globules 
being  sublimed.  It  is  insoluble  iu  water,  but  is  wholly  dissolved  by 
acetic  acid. 

As  a  medicine,  it  is  like  calomel  in  its  action,  and  is  sometimes 
substituted  for  it,  but  is  said  to  be  liable,  from  occasionally  contain- 
ing deutoxide,  to  operate  harshly.  3ij)  placed  on  a  hot  iron,  answers 
the  purposes  of  a  mercurial  vapor  bath.  Triturated  with  lard,  it  sub- 
stitutes mercurial  ointment.  Its  dose,  as  an  alterative,  is  a  quarter  to 
a  half  grain  daily  ;  as  a  sialagogue,  gr.  j  to  iij,  three  times  a  day,  in 
pill. 

Hydrargyri  Acetas,     (Protacetate  of  Mercury.) 

This  salt  crystallizes  from  a  hot  solation  of  protoxide  of  mercary  in  acetic 
acid,  or  from  a  mixture  of  the  hot  solatioDs  of  the  protonitrate  of  mercary 
and  acetate  of  potassa. 

It  separates  in  soft  scales,  is  slightly  oxidized  hy  the  air,  and  blackened 
by  the  light  while  moist. 

It  is  nsed  in  similar  complaints  as  the  other  mercnrial  salts  in  the  dose  of 
one-sixth  to  one  grain. 

Liquor  Hydrargyri  Protonitratis, 

The  Prussian  Pharmacopceia  contains  a  solation  of  the  protonitrate  of 
mercnry,  prepared  by  digesting  mercary  in  excess  with  nitric  acid  and  water, 
equal  parts,  and  dilating  the  solation  until  it  has  the  specific  gravity  of  1.1, 
and  contains  in  twelve  parts  one  part  of  mercary.  It  is  nsed  in  venereal 
diseases  in  the  medium  dose  of  two  drops. 

If  the  solation  should  contain  binoxide,  this  may  be  detected  by  precipi- 
tating it  with  chloride  of  sodium,  and  testing  the  filtrate  with  salpharetted 
hydrogen,  which  will  prodnce  a  yellowish  precipitate  changing  to  black. 

Liquor  Hydrargyri  BinitroHs, 

This  is  officinal  in  the  Dublin  Pharmacopoeia ^  and  may  be  prepared,  ac- 
cording to  Professor  Procter,  by  dissolving  two  ounces  of  mercary  in  three 
and  three-quarters  ounces  (offic.)  of  nitric  acid,  specific  gravity  1.34,  by  the 
aid  of  heat,  and  evaporating  to  two  and  a  half  floidounces. 

The  Prussian  Pharmacopceia  has  a  similar  bat  weaker  preparation. 

Hydrargyri  Phosphas.     {Protophosphate  of  Mercury.) 

The  solation  of  a  protosalt  of  mercury  is  precipitated  by  phosphate  of  soda, 
and  the  precipitate  well  washed. 

It  is  a  white  crystalline  powder,  insoluble  in  water,  and  has  been  em- 
ployed in  doses  of  about  one  grain,  once  or  twice  a  day. 

Hydrargyrum  Ammoniatum^  U.  S.     (  White  Precipitate  of  Mercury) 

When  ammonia  is  added  to  a  solution  of  corrosive  sublimate,  a 

?eculiar  compound,  and  not  the  oxide  of  mercury,  is  precipitated, 
'his  is  a  white,  amorphous  powder,  in  irregular  masses,  frequently 
bearing  the  impression  of  the  fabric  on  which  it  is  drained  and  dried. 
It  sublimes  when  heated ;  is  insoluble  in  water;  dissolves  in  hydro- 
chloric acid  without  effervescence;  and,  when  heated  with  potassa, 
gives  off  ammonia,  and  becomes  yellow  from  the  formation  of  the  bin- 
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oxide  of  mercorj.    Generally  oonsdered  aa  a  oompoond  of 
or  amide  fNH  j  with  chloride  of  mercarj.    This  aalt  is  aciei 
internally ;  it  is  applied  extemUy,  to  chronic  skin  afiecdoos  in  the 
form  of  ointment. 

Hydrargyrum  cum  Oreta^  U.  S.    {Mercury  uriih  ChaH^ 

Made  by  triturating  three  parts  of  mercury  with  fire  parts  of  pre- 
pared chalk,  till  it  loses  its  fluidity  and  metallic  lustre,  and  aasames 
the  form  of  a  dark-gray  powder. 

This  process  is  one  of  great  labor ;  and  other  modes  of  preparation 
have  been  employed.  Those  which  proceed  upon  the  principle  of 
oxidizing  the  mercury  are  objectionable,  as  rendering  this  verr  mild 
powder  drastic  and  violent  in  its  action.  It  is  much  less  used  than 
dIuc  mass,  which  it  resembles  in  its  action.  The  proportion  of  mer- 
cury is,  partly  from  its  defective  preparation,  larger  than  in  blue  mass, 
but  it  is  said  to  be  equally  mild  when  well  made.  A  good  substitute 
is  formed  by  mixing  powdered  blue  mass  with  prepared  chalk,  extem- 
poraneously. 

Its  chief  use  is  in  treating  the  complaints  of  children,  the  chalk 
neutralizing  acid  in  the  stomach,  while  the  mercury  increases  the 
biliary  secretion.    Dose  for  a  child,  from  a  half  to  gr.  iij. 

For  other  mercurial  preparations,  see  Pilk  artd  OintmtnU. 


CHAPTER   XI. 

PREPARATIONS  OF  GOLD  AND  PLATINUM. 

AuBUM.    (Gold.) 

(ioLD  is  a  soft  metal,  of  a  peculiar  yellow  color,  and  a  lustre  which 
is  not  affected  by  exposure  to  the  air  or  heat ;  it  is  extremely  malle- 
able, being  readily  drawn  into  very  fine  wire,  or  beaten  into  leaves 
of  jiji^j5i5jfth,  of  an  inch  in  thickness,  or,  if  plated  on  to  silver,  not 
exceeding  the  one  twelve-millionth  part  of  an  inch.  Its  specific  gra- 
vity is  19.5 ;  its  fusing  point  1300®  F.  It  is  not  attacked  by  acids, 
except  by  nitromuriatic  acid,  which  solution  is  the  starting-point  for 
all  preparations  of  gold.  Our  gold  coins,  though  not  chemically  pure 
gold,  are  sufiiciently  so  for  preparing  its  compounds  for  medicinal 
use ;  during  the  operation,  the  foreign  metals  are  mostly  separated. 

Gold  lea^  like  silver  leaf,  is  used  for  coating  pills  containing  nau- 
seous or  strong-smelling  substances. 

It  combines  with  oxygen  in  two  proportions,  forming  a  suboxide, 
AuO,  and  a  peroxide,  AuO,. 

Tests  for  Peroxide  of  Gold, — Sulphuretted  hydrogen  and  salphnret  of  am- 
moniam  cause  a  black  precipitate,  soluble  in  sulphuretted  iJkaline  solpharets; 
potassa  produces  a  reddish-yellow  precipitate ;  ammonia  a  precipitate  of  a 
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similar  color,  which  is  falmiDating  gold;  protochloride  with  a  little  per- 
chloride  of  tin,  throws  down  a  parple  red  precipitate,  insolable  in  mnriatic 
acid. 

Preparations  of  Gold. 

^iin  pulvU,  An.    Obtained  bj  preoipitation  or  by  meohanioal  diyision. 

Auri  axidum^  AaO,.     Anhydrous  blackish  brown  powder,  easily  deoomposed  by  heat. 

^tirt  cMoridunif  AaCl,.     Yellow  or  reddish ;   oryitalline,  combining  with  metallic 

chlorides.  ^ 

Sodii  et  auri  chloridum^  NaCl,AaCl|+4H0.     Yellow  crystals,  not  deliqnescent. 
Auri  iodidum^  Anl,.     Dark  green ;  readily  decomposed,  combining  with  iodides. 
Auri  cyanidum^  AuCy.    Yellow,  crystalline,  insoluble  ;  combining  with  alkaline  cya- 

nurets. 

Auri  Puivis,     (Pulverized  Gold.) 

If  the  solntion  of  gold  in  nitromnriatic  acid  is  mixed  with  a  solution  of 
protosalphate  of  iron,  a  pnlvemlent  precipitate  of  a  cinnamon-brown  color 
is  produced,  which  is  metallic  gold,  aurum  pracipitatum.  By  filing  of  pare 
gold,  it  may  likewise  be  obtained  in  a  pretty  fine  powder,  auri  limatura ;  or 
by  rubbing  gold  leaf  with  sulphate  of  potassa  to  a  fine  powder,  and  dissolv- 
ing out  the  potassa  fsalt,  aurum  prteparatum. 

Gold,  in  its  metallic  form,  is  supposed  to  act  as  a  tonic  and  alterative,  and 
to  be  considerably  milder  than  any  of  its  compounds.  li%  dose  is  one-half  to 
one  grain  two  or  three  times  a  day. 

Auri  Oxidum,     (Peroxide  of  Gold,     Auric  Acid.) 

Chloride  of  gold,  or  the  solution  of  gold  in  nitromnriatic  acid,  is  treated 
with  magnesia,  the  precipitate  washed  with  water,  and  then  decomposed  by 
nitric  acid ;  a  reddish-yellow  powder  is  obtained,  which,  on  drying,  turns 
brown. 

It  is  somewhat  irritating,  but  has  the  general  properties  of  powdered  gold ; 
in  scrofula,  syphilis,  &c.,  it  has  been  used  in  doses  of  one-tenth  to  one-half 
grain  twice  a  day. 

Liquor  Auri  Nitrico-muriatii. 

This  is  merely  a  solntion  of  six  grains  chloride  of  gold  in  one  ounce  of 
nitromnriatic  acid,  which  has  been  used  as  a  caustic  in  cancerous  affections ; 
it  produces  a  whitish  scab. 

A  stronger  solution  has  been  employed  for  syphilitic  and  scrofulous  ulcers. 

Auri  Chloridum.     (Perchloride  of  Gold.) 

It  is  contained  in  the  solution  of  gold  in  nitromnriatic  acid,  from  which  it 
is  obtained  by  evaporation  to  dryness,  and  constant  stirring  towards  the  end 
of  the  process.  It  is  a  reddish  crystalline  powder,  very  deliquescent ;  solu- 
ble in  water,  alcohol,  and  ether.  Metals,  many  metallic  salts,  and  organic 
compounds,  reduce  the  gold  from  its  solution. 

It  is  very  caustic,  producing  much  irritation ;  when  given  for  some  time 
it  is  apt  to  salivate ;  it  is  very  poisonous.  The  dose  is  one-twentieth  to  one- 
eighth  grain  once  a  day,  and  very  cautiously  increased  to  several  doses  a  day. 

Sodii  et  Auri  Chloridum,     (  Cidoride  of  Sodium  and  Gold  ) 

This  double  salt  is  obtained  by  preparing  from  three  and  a  half  parts  of 
pure  gold  the  perchloride,  dissolving  it  in  water,  and  mixing  therewith  one 
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part  pare  anhydrous  chloride  of  sodiam.  On  evaporating  this  solation,  long 
four-sided  prisms  are  obtained,  which  are  of  a  yellow  color  and  unchangeable 
in  the  air. 

This  salt  is  ofiQcinal  in  some  pharmacopoeias,  most  of  which,  however, 
direct  an  excess  of  chloride  of  sodium,  and  to  rub  the  evaporated  mass  into 
a  fine  powder. 

Of  all  the  preparations  of  gold,  this  double  chloride  is  mostly  employed. 
Its  action  is  similar  to  that  of  the  perchloride,  but  much  milder.  The  dose 
is  one-twelfth  to  one-quarter  grain  a  day  of  the  pure  salt. 

Auri  lodidum,     {Iodide  of  Gold,) 

If  a  solution  of  perchloride  of  gold  is  gradually  added  to  iodide  of  potas- 
sium, the  resulting  precipitate  is  at  first  redissolved  on  agitation,  a  soluble 
double  iodide  being  formed ;  subsequently  the  iodide  of  gold  is  precipitated, 
leaving  the  supernatant  liquor  free  of  color. 

It  is  a  dark-green  powder,  easily  soluble  in  hydriodic  acid.  It  mast  be 
kept  in  well-stoppered  bottles,  as  in  contact  with  the  air  it  gradually  loses 
iodine  until  metallic  gold  is  left  behind. 

Like  other  preparations  of  gold,  it  is  of  an  alterative  effect,  but  on  account 
of  its  spontaneous  decomposition,  it  is  not  very  reliable  ;  the  dose  is  about 
one-sixteenth  grain. 

Auri  Cyanidum,     {Ct/anuret  of  Gold,) 

The  cyanuret  of  gold  which  has  been  used  in  medicine  appears  to  be  the 
protocyanuret.  The  percyanuret  is  in  white  tabular  crystals,  fusing  at  112^, 
giving  off  hydrocyanic  acid  and  cyanogen ;  it  is  easily  soluble  in  water, 
alcohol,  and  ether.  That  employed  medicinally  is  insoluble  in  those  liquids, 
but  soluble  in  alkaline  cyanurets,  ammonia,  and  sulphuret  of  ammonium. 
These  properties  agree  with  the  protocyanuret  of  gold,  which  is  prepared  by 
dissolving  the  fulminating  gold,  obtained  by  precipitating  a  solution  of  seven 
parts  of  gold  by  ammonia,  in  a  hot  solution  of  six  parts  of  cyanide  of  potas- 
sium, and  treating  the  crystals  with  muriatic  acid  in  excess,  which  leaves  the 
proto-cyanuret  as  a  yellow  crystalline  powder. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has  been 
used  as  an  alterative,  resolvent,  and  emmenagogue,  in  doses  of  one- twelfth  to 
one-half  grain  once  or  twice  a  day. 

All  the  above  preparations  of  gold  are  also  used  externally  in  ointments, 
and  in  cases  of  syphilis  for  frictions  on  the  gums  and  tongue.  For  the  latter 
purpose,  they  are  generally  mixed  with  twice  or  three  times  their  weight  of 
some  inert  powder,  and  the  friction  is  commenced  with  about  one-sixth  grain 
of  the  mixture  a  day,  and  gradually  increased ;  the  milder  preparations  are 
used  in  somewhat  larger  proportions.  The  quantity  employed  in  ointments 
varies  with  the  nature  of  the  complaint,  the  preparation  used,  and  with  the 
effect  which  is  desired ;  from  two  to  twenty  grains  are  employed  to  an  ounce 
of  ointment. 

Platinum. 

This  metal  is  remarkable  for  its  resistance  to  chemical  agents,  and 
for  its  infusibility.  It  is  soft,  of  a  silver-gray  color;  very  malleable 
and  ductile,  though  inferior  in  these  respects  to  gold.  Its  valuable 
physical  and  chemical  properties  render  it  indispensable  for  the  pre- 
paration of  various  utensils  necessary  for  a  chemical  laboratory. 
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Platinum  dissolves  in  nitromuriatic  acid ;  with  oxygen  it  unites  in 
two  proportions,  forming  an  oxide,  PtO,  and  a  binoxide,  PtO^ ;  with 
the  halogens  and  sulphur  it  forms  compounds  of  a  corresponding  com- 
position. 

Tests  for  Binoxide  of  Platinum, — PlatiDam  in  solation  is  recognized  by 
the  following  behavior  towards  reagents :  Salpbaretted  hydrogen  and  sal- 
pharet  of  ammoniam  canse  a  blackish-brown  precipitate  of  PtS,,  insoluble  in 
mariatic  and  nitric  acid,  soluble  in  alkaliue  sulphurets  aud  potassa.  In  the 
presence  of  chlorides,  or  of  free  muriatic  acid,  potassa  and  ammonia  produce 
a  crystalliue  yellow  precipitate,  soluble  in  alkalies.  Solutions  containing 
free  muriatic  acid  are  changed  by  protochloride  of  tin  to  a  deep  brownish-red 
color. 

Pkaini  BicMoridum,  PtCl,. 

Bichloride  of  platinum  is  obtaiued  by  dissolving  the  metal  in  aqua  regia, 
and  evaporating  to  dryness.  It  is  a  red  crystalliue  mass,  turning  brown  by 
expelling  the  water  of  crystallization ;  deliquescent ;  soluble  in  water  and 
alcohol. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses.  In  doses 
of  one-eighth  to  one-fourth  grain,  given  In  mucilaginous  liquids,  it  has  been 
employed  like  chloride  of  gold  in  syphilis,  epilepsy,  &c.,  also  externally,  about 
fifteen  grains  to  one  ounce  of  ointment. 

Sodii  etPlatini  Chioridum,  NaCl-f  PtCla+6H0. 

By  mixing  bichloride  of  platinum  and  chloride  of  sodium,  yellow  prisms 
are  obtained  by  evaporation,  which  are  soluble  in  water  and  alcohol. 

Its  effects  are  similar  to  the  former,  only  milder,  and  it  is  given  in  some- 
what larger  doses. 
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NoTB  ON  THE  Pbogbess  OP  Phabmaceutioal  Chemistby. 

In  view  of  the  great  increase  of  the  variety  of  chemical  substances 
used  in  medicine,  as  shown  especially  in  the  second  edition  of  this 
work,  the  reflection  is  suggested,  that  chemistry  and  pharmacy  are  so 
closely  allied  as  that  the  progress  of  the  former  is  inseparably  con- 
nected with  the  extension  and  usefulness  of  the  latter. 

Since  pharmacy  was  elevated  to  a  distinct  and  separate  pursuit,  it 
has  experienced  a  steady  advance  towards  the  rank  of  a  science. 

So  far  as  reliable  history  goes,  the  Arabs  appear  to  have  been  the 
first  nation  who  had  pharmaceutical  establishments  distinct  from  the 
vocation  of  the  physician.  In  their  conquering  march  westward  over 
the  North  of  Africa  and  the  South  of  Europ>e,  they  exercised  an  im- 
portant influence  on  pharmaceutical  regulations.  The  medicinal  pre- 
parations of  those  times  were,  however,  mostly  derived  from  the 
vegetable  and  animal  kingdoms,  and  made  by  the  processes  of  distil- 
lation, infusion,  decoction,  and  preserving  by  sugar  and  honey. 

In  the  eleventh  century,  the  first  apothecary  store  in  Christiau 
Europe  was  established  in  Salerno,  in  Italy,  and  from  that  time  they 
have  gradually  extended  among  all  intelligent  nations,  till  apothe- 
caries are  now  found  in  all  sections  of  the  world  whose  inhabitants 
can  lay  claim  to  civilization. 

The  introduction  by  Paracelsus  of  strictly  chemical  compounds  as 
remedial  agents,  opened  to  pharmaceutists  the  new  path  for  scientific 
investigation  in  which  they  have  since  done  so  much,  and  from  that 
time  there  have  been  many  devotees  to  medicine  and  pharmacy  who 
have  distinguished  themselves  in  chemical  science. 

The  names  of  Spheele,  Klaproth,  Yauquelin,  Proust,  Derosne,  Ser- 
turner,  Liebtg,  and  Pelletier  attest  the  zeal  of  pharmaceutists,  while 
Boerhaave,  Berzelius,  Joseph  Black,  Humphrey  Davy,  Fourcroy,  Ber- 
thollet,  Wcehler,  and  many  others  adorn  the  roll  of  the  more  strictly 
medical  profession. 

To  the  present  generation  of  pharmaceutists,  the  science  is  trans- 
mitted in  greatly  improved  form.  The  modern  pharmacopoeias  are 
robbed  of  much  of  their  empiricism,  and  chemicals  of  definite  compo- 
sition  are  gradually  replacing  the  crude  and  unscientific  mixtures 
formerly  prescribed. 

It  remains  for  us  to  repay  the  debt  we  owe  to  the  past  by  zealous 
efibrts  to  add  still  further  to  our  science  for  the  future. 


PART  V. 


EXTEMPORANEOUS  PHARMACY. 


CHAPTER  I. 


ON  PRESCRIPTIONS. 


In  assigning  a  place  in  this  work  to  prescriptions,  and  to  the  art  of 
prescribing  medicines,  it  is  with  a  full  appreciation  of  its  intimate 
connection  with  therapeutics,  a  branch  of  knowledge  with  which,  as 
a  pharmaceutist,  I  can  lay  claim  to  but  little  practical  acquaintance ; 
and  yet  this  subject  has  bearings  which  are  peculiarly  adapted  to 
arrest  the  attention  of  one  whose  daily  avocations  place  him  directly 
between  the  physician  and  the  patient,  and  give  him  favorable  oppor- 
tunities forjudging  of  the  pharmaceutical  eligibility  of  combinations, 
and  not  unfrequently  of  their  effects. 

The  art  of  prescribing  medicines  has  so  intimate  a  connection  with 
that  of  preparing  and  dispensing  them,  that  a  treatise  on  the  latter 
subject,  not  embracing  the  former,  would  be  wanting  in  its  most  inter- 
esting feature  to  the  student  of  medicine  and  the  physician,  and  in  a 
work  like  the  present,  designed  in  part  for  these  classes,  it  seems  ap- 
propriate to  approach  the  art  of  dispensing  through  a  brief  general 
treatise  on  that  of  prescribing. 

If  any  evidence  were  needed  of  the  nec^sity  of  this  kind  of  instruc- 
tion, it  would  be  furnished  in  the  acknowledged  inaccuracy  of  extem- 
poraneous prescriptions  as  generally  issued  by  practitioners.  It  is  a 
common  remark  of  recent  graduates  of  medicine,  that  one  of  their 
greatest  difficulties  is  in  writing  prescriptions ;  lacking  the  means  of 
systematic  instruction  in  this  most  important  practical  duty,  they  are 
exceedingly  apt  to  fall  into  confused  and  unscientific  methods  of  pre- 
scribing, from  which  no  amount  of  experience  entirely  rids  them. 

The  art  of  prescribing  is  the  practical  application  of  the  knowledge 
of  therapeutics,  chemistry,  and  pharmacy,  to  the  cure  of  disease.  No 
department  of  his  duties  puts  the  skill  of  the  physician  to  a  closer 
test ;  none  calls  for  the  exercise,  to  a  greater  extent,  of  that  invaluable 
quality,  whether  intuitive  or  acquired,  called  tact;  and  yet  few  depart- 
ments of  medical  knowledge  are  to  be  acquired  with  less  facility,  or 
are  less  insisted  upon  as  necessary  branches  of  a  medical  education. 

Although  the  art  of  prescribing  can  only  be  acquired  practically, 
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the  general  principles  pertaining  to  it  are  capable  of  classification,  and 
have  been  fully  discussed. 

The  celebrated  Pharmacohgia  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  and  republished  in  this  country  in  1844,  contains 
the  fullest  dissertation  in  our  language  upon  *'  the  science  and  art  of 
prescribing."  The  reader  is  referred  to  that  elaborate  work  for  a  full 
discussion  of  the  subject.  Many  of  the  views  taught  at  that  time, 
however,  are  now  abandoned,  and  the  subject  is  capable  of  being  much 
simplified  in  accordance  with  modern  improvements  in  pharmacy. 
The  large  number  of  efficient  and  permanent  Galenical  preparations 
make  prescribing  comparatively  simple  to  the  practitioner  who  has 
kept  pace  with  the  advance  of  the  times,  while  the  publication  of 
Formularies  in  which  a  variety  of  preparations  of  each  drug,  whether 
permanent  or  extemporaneous,  are  detailed,  has  to  a  certain  extent 
substituted  an  original  and  extemporaneous  system  of  selection  and 
combination  of  remedies. 

Medicinal  preparations  which  are  kept  on  hand  by  the,  apothecary, 
to  be  dispensed  alone  or  used  in  compounding  prescriptions,  are  called 
permanent^  while  those  compounded  by  direction  of  the  practitioner  to 
meet  the  indications  as  they  arise,  in  practice,  are  called  extempora- 
neons. 

This  distinction,  however,  is  far  from  being  absolute  or  even  well 
marked.  Some  of  those  called  permanent  are  known  to  deteriorate 
in  a  greater  or  less  degree  by  age,  while  many  classed  as  extempora- 
neous will  keep  an  indefinite  length  of  time.  For  most  of  the  per- 
manent class  we  have  recipes,  or  prescriptions,  either  published  in 
Pharmacopoeias^  Dispensatories^  or  Medical  Formularies^  while  the  ex- 
temporaneous are  usually  the  product  of  the  skill  and  ingenuity  of  the 
prescriber  at  the  bedside  of  his  patient.  Objections  lie  against  the 
general  use  of  established  prescriptions  to  the  exclusion  of  those 
which  are  dictated  by  the  emergencies  of  the  case,  from  the  impracti- 
cability of  adapting  any  set  of  formulae  to  every  shade  of  disease  and 
of  idiosyncrasy,  and  from  the  impossibility  of  the  practitioner  storing 
securely  in  his  memory  their  ingredients,  proportions,  &c. ;  so  that  the 
thorough  student  has  no  resource  but  to  acquire  a  knowledge  of  the 
principles^  to  regulate  the  selection  and  combination  of  remedies,  and 
learn  the  art  of  prescribing  experimentally.  A  limited  number  of  pre- 
scriptions, framed  with  a  view  of  illustrating  these  principles  and 
modes  of  combination,  will,  with  this  object  in  view,  be  found  highly 
useful,  if  not  indispensable  to  the  student ;  but  these  must  be  regard^ 
as  stepping-stones  to  a  knowledge  of  the  art  of  prescribing  rather 
than  as  embodying  that  knowledge.  The  vast  extent  and  variety  of 
adaptation  of  the  materia  medica  preclude  the  possibility  of  compress- 
ing into  any  series  of  prescriptions,  a  complete  view  of  all  the  shades 
of  combination  and  modification  which  are  attainable  on  enlightened 
therapeutical  and  pharmaceutical  principles. 

In  the  preparations  introduced  to  view  thus  far,  a  prominent  dis- 
tinction has  been  drawn  between  those  which  are  officinal  in  the  U.  S. 
Pharmacopoeia^  and  those  which  are  not;  the  use  of  Italics  for  the 
unofficinal,  calling  attention  to  their  comparatively  unimportant  posi- 
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tioD,  has  been  a  conspicuous  feature  in  tbe  syllabi  intended  for  tbe  use 
of  the  student  in  committing  to  memory  their  names,  proportions, 
properties,  and  doses.  In  the  part  of  the  work  which  follows,  this 
distinction  is  regarded  as  less  important,  and  most  of  the  formulae  are 
introduced  less  with'  a  view  to  impress  them  upon  the  memory,  than 
to  illustrate  the  pharmaceutical  principles  on  which  they  are  based. 

The  very  obvious  division  of  preparations  into  simple  and  com- 
pound needs  no  other  mention  than  to  explain  that  the  addition  of  a 
vehicle  or  menstruum,  not  added  with  a  view  to  its  medical  effect,  does 
not  render  a  preparation  compound,  in  the  sense  in  which  that  term  is 
ordinarily  applied.  Simple  rhubarb  pills  contain  rhubarb  and  soap; 
while  compound  rhubarb  pills  contain  rhubarb,  aloes,  myrrh,  and  oil  of 
peppermint;  and  with  a  view  to  furnish  distinctions  between  prepara- 
tions which  have  very  similar  composition,  the  term  compound  is 
sometimes  useful.  Opium  pills  contain  1  grain  of  opium  and  ^  grain 
of  soap ;  while  compound  soap  pills  contain  the  same  ingredients  iu 
different  proportions. 

The  Language  used  in  Prescriptions. 

In  Great  Britain  and  the  North  of  Europ)e,  prescriptions  are  written 
in  Latin ;  in  France,  in  the  vernacular  language.  We  mostly  follow 
the  British  custom,  although  some  of  our  practitioners  occasionally 
depart  from  the  usual  style,  and  follow  the  Pharmacopceia  by  inditing 
their  prescriptions  in  plain  English.  The  relative  adaptation  of  Latin 
and  English  for  the  purpose  has  long  been  discussed,  and  is  still  a 
mooted  point  among  physicians  and  pharmaceutists.  It  is  scarcely 
worth  while  to  dwell  upon  the  arguments  advanced  on  either  side, 
and  which  seem  naturally  to  suggest  themselves.  The  chief  deside- 
ratum is  to  secure  accuracy  without  an  unnecessary  and  cumbersome 
phraseology,  and  for  this  purpose  the  officinal  names  of  all  medicines 
are  to  be  preferred  to  either  of  their  common  and  changing  synonyms. 
An  extenaed  view  of  the  subject  cannot  fail  to  convince  one  of  this. 
Many  medicines  are  called  by  very  different  names  in  different  parts  of 
the  country,  and  the  same  name  is  liable  to  be  applied  to  either  of 
several  different  drugs. 

If  snakeroot  were  ordered,  the  pharmaceutist  might  be  at  a  loss 
whetheh  serpentaria,  cimicifuga,  asarum,  senega,  eryngium,  or  some  of 
the  numerous  other  roots  occasionally,  or  perhaps  locally,  denominated 
snakeroots,  were  desired;  while,  if  the  specific  English  name,  as  Vir- 
ginia, Canada,  black  or  button  snakeroots,  was  applied,  the  merit  of 
conciseness  would  be  sacrificed. 

If  chamomile  were  ordered,  it  would  be  necessary  to  specify  whether 
Boman,  German,  or  American;  white  in  Latin,  anthemis,  matricaria, 
or  anthemis  cotula  would  be  both  short  and  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible 
instances.  There  can  be  no  comparison  between  the  names  sugar  of 
lead  and  plumbi  acetas,  white  vitriol  and  zinci  sulphas,  liver  of  sulphur 
and  potassii  sulphuretum,  salt  of  tartar  and  potassad  carbonas.  The 
name  which  expresses  the  chemical  composition  of  a  substance  is 
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generally,  of  all  that  can  be  devised,  the  best ;  and  hence,  even  ia 
common  language,  most  familiar  chemical  substances  are  beginning  to 
be  called  by  their  chemical  names.  Although  there  is  little  difference 
between  the  English  and  the  Latin  chemical  names,  the  latter  has  the 
advantage  for  use  in  prescription :  it  is  easier  of  abbreviation,  or  its 
abbreviations  are  more  familiar ;  while  the  omission  of  the  connecting 
preposition  of^  between  the  two  parts  of  the  namC;  reduces  it  to  a 
single  compound  word,  rendering  it  shorter  and  more  quickly  written. 

It  is  often  said,  and  not  without  truth,  that  the  Latin  used  in  pre- 
scription is,  for  the  most  part,  quite  incorrect,  and  especially  when  the 
terminations  are  attempted;  but  grammatical  errors  are  certainly  far 
less  important  than  either  chemical,  pharmaceutical,  or  therapeutical ; 
and  when  we  consider  how  few  physicians,  even  among  those  classi- 
cally educated,  have  advantages  of  keeping  up,  throughout  the  busy 
scenes  of  their  professional  career,  the  knowledge  of  Latin  acquired 
in  their  schoolboy  days,  we  can  scarcely  wonder  that  many  errors  of 
this  description  occur.  Moreover,  the  language  used  in  prescription, 
viewed  with  reference  to  its  abbreviations,  signs,  and  Latinized  names 
of  various  origin,  must  be  regarded  as  distinct  from  the  Latin  taught 
in  schools,  and  requires  to  be  studied  in  connection  with  scientific 
nomenclature  generally,  and,  in  fact,  constitutes  a  part  of  the  study  of 
materia  medica  and  pharmacy.  Every  officinal  drug  and  preparation 
has  its  particular  name  given  to  it  authoritatively  in  the  PharmacoptBia^ 
and  those  not  there  mentioned  may  be  distinguished  by  their  appro- 
priate botanical  or  chemical  designations.  The  groundwork  of  a 
correct  writing  of  prescriptions  is  a  knowledge  of  these  names;  and 
it  matters  little  whether  the  physician  write  his  prescriptions  in  Latin 
or  English,  if  he  designates  each  individual  article  by  its  officinal 
name. 

The  propriety  of  using  the  officinal  Latinized  names  in  a  plain 
English  formula  may  admit  of  a  doubt,  but,  if  sanctioned  by  custom 
and  authority,  might  be  adopted,  and  thus  the  principal  objection  to 
the  plain  English  prescription  would  be  removed. 

Tne  officinal  name,  though  framed  upon  a  Latin  model,  might  be 
separated  from  the  idea  of  its  origin,  and  used  in  the  prescription  as 
a  distinctive  pharmaceutical  term,  following  the  genius  of  the  lan- 
guage in  which  it  is  used :  in  a  Latin  prescription,  its  terminations 
might  be  varied  as  the  construction  of  that  language  requires;  and  in 
an  English  prescription,  might  follow  the  rules  for  the  construction  of 
a  correct  English  sentence.  We  have  very  many  officinal  names  that 
are  as  commonly  incorporated  into  our  language  as  the  English  syno- 
nyms attached  to  them,  and  the  objections  to  considering  all  the  names 
in  the  American  Pharmacopceia  as  American  names  are,  it  appears  to 
me,  not  such  as  to  overrule  a  custom  which,  on  so  many  accounts,  is 
to  be  desired. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the 
Pharmacopoda^  and  the  importance  of  a  study  of  them  has  been  else- 
where referred  to ;  and  I  repeat,  if  these  were  properly  mastered  by 
the  student,  and  invariably  used  to  designate  the  drugs  and  prepara- 
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tions  to  which  they  belong,  the  garb  in  which  the  prescription  is 
clothed  would  be  comparatively  of  little  importance. 

There  are^  some  cases  in  which  the  use  of  an  explanatory  synonym 
in  parentheses  seems  quite  necessary,  whether  the  name  be  Lisitinized 
or  not ;  and  in  such  cases  it  should  never  be  omitted  for  the  sake  of 
elegance  or  attempted  correctness  of  diction.  In  prescribing  the  finer 
kinds  of  magnesia,  there  is  no  other  resource  than  to  say  in  paren- 
theses (Henry's),  (Husband's),  or  (Ellis's),  as  the  case  may  be.  Liquor 
aloet.  comp.  would  be  quite  indefinite  without  (Mettauer)  appended, 
and  tinct.  guaiaci  comp.  would  be  misunderstood  unless  accompanied 
by  the  added  (Dewees)  to  explain  it. 

The  remarks  before  made  apply  to  the  names  of  substances  desig- 
nated in  prescriptions ;  the  other  parts  of  the  prescription,  which  will 
be  referred  to  more  particularly  in  the  sequel,  consist  chiefly  of  abbre- 
viations and  signs  which  custom  has  long  sanctioned,  and  which  are 
considered  to  pertain  particularly  to  the  ZcUin  prescription,  though,  as 
before  stated,  occasionally,  and  without  any  breach  of  propriety,  used 
in  connection  with  the  English. 

In  the  prescriptions  appended  to  the  several  chapters  which  follow, 
numerous  examples  are  given  of  both  Latin  and  English  prescriptions, 
and  they  will  be  appropriately  preceded  by  the  following,  taken  from 
Dr.  Pereira's  Stlecta  e  Prescrtpiis^ 

GhrammcUical  Bxplanatuma  of  Pr^criptions. 

(!•)  ^. — Ferri  oarbonatis,  draolimam  cam  semisse  (5J88). 
(2.)  Rhei  pulveris,  grana  qaindecim  (gr.  xy). 

(3.)  Olei  anthemidia,  gattas  qainq^ae  (gtt.  y). 

(4.)  Conservie  rosae,  qaantam  safficiat  ut  fiat  massnla  in  pilulas  viginti  diyi- 

denda,  quamm  samat  seger  tres  octavis  horis. 

(1.)  Rbcipe,  yerb  aotiye,  imp.  mood,  2d  pers.  sing,  agreeing  with  Tii,  understood ; 

from  RecipiOf  ire^  cepif  ceptum^  3d  conj.  act.     Goyems  an  aocasatiye. 
Dbachmam,  noun,  subat.  ace.  sing,  from  Drachma^  m  f.  1st  decl.      Goyemed  hj 

Recipe, 
Cum,  preposition.    Goyeming  an  ablatiye  ease. 

Sbhissb,  subst.  abl.  case,  from  Semissis,  i<,  f.  3d  decl.    Goyemed  hy  cum. 
Carbonatis,  snbst.  gen.  sing,  from  CarbonaSy  atis,  f.  3d  decl.     Goyemed  by  Drach- 

mafn. 
Ferbi,  subst.  gen.  sing,  from  Ferrum,  t,  n.  2d  decl.     Goyemed  bj  Carbonatis, 

(2.)  Rbcipb,  understood. 
Gbama,  subst.  aoc.  pi.  from  Granunif  t,  n.  2d  decl.    Goyemed  bj  Recipe,  understood. 
QuiNDEciM,  adj.  indeclin. 

PuLyBRiB,  subst,  gen.  sing,  from  Pulvis,  eris^  m.  3d  decl.     Goyemed  by  Grana, 
Rhei,  subst.  gen.  sing,  from  Rheum,  i,  n.  2d  decl.     Goyemed  by  Pulveris. 

(3.)  Rbcipb,  understood. 
GuTTAS,  subst.  ace.  pi.  from  Gutta,  a,  f.  1st  decl.    Goyemed  by  Recipe,  understood. 
Qdihqub,  adj.  indeclin. 

Olei,  subst.  gen.  sing,  from  Oleum,  ei,  n.  2d  decl.    Goyemed  by  Guttas. 
Ahthbmidis,  subst.  gen.  sing,  from  Anthemis,  idis,  f.  3d  decl.     GK>yemed  by  Olei. 

(4.)  Recipe,  understood. 
Quantum,  adyerb.    Goyeming  the  genitiye  case. 

SuFFiciAT,  yerb  impers.  potent,  mood,  pres.  tense,  from  Sufficio,  ire,feci,fectum,  neat. 
and  act.  3d  conj. 


'  Republished  in  this  country  as  the  Pht/$ician*$  Prescription  Book, 


671  ON    PKESCK1PT10N3. 

ConeiRvai,  snlut.  gen.  atng.  froia  Caritroa,  a,  t,  let  deol.    Ooremad  hj 

Smkm,  Bubst.  gan.  sing,  from  Koia,  a,  t,  1st  deol.     Qorented  bjr  Cvntervr. 

Ut,  coujunut.     OoverniDg  a  gubJDDct.  mood. 

MiKBotA,  Bubst.  nom.  oiae  a,  »,  f.  1st  decl. 

FiAi,  Tsrb.  aubj.  mood,  prea.  tense,  3d  person  singnl»r,  from  Fio,Jii,/acna  nnn  it1 

fui.Jteri,  nent.  Oorenied  by  C-'l,  and  ftgreeiug  with  iU  nom.ioiitiv«  cue  Mamila. 
DlViuBBH*,  pHrticip.  nom.  case  fern.  gend.  from  Dividmtilxu,  a,  um   (4  dirijor,  i,  ruj 

paaa.  Sd  oonj.).     Agreuing  nith  Mattnla, 
In,  preposition.     Ooveraiiig  an  acouaatite  case. 

PitDLAS,  Bubat.  100.  pi.  from  Pilula,  s,  I.  Isl  decl.     GoTomed  by  Jn. 
VioiBTi,  sdj.  indeol. 
QlTAKOii,  relative  prononn,  gen.  pi,  fetn.  Trom  Qui,  gas,  quod.      Agreeing  villi  Ul 

antecedent  Pilulaa  in  gender  and  number.  Goremed  in  the  gen,  c««e  by  7>w 
JEoKvc,  adj.  maa.  gend,  nou.  <£^er,  agra,  legruai.  Agreeing  with  Aoimo,  mulanlMid. 
Si;mat,  mrb,  3d  pers.  sing.  imp.  mood,  l!roiu   Sumo,  ere,  pii,  ptmn,  act.  3<I  ocn]. 

Agreeing  irith  komo,  understood  ;  governing  an  aco.  case. 
Tbcs,  ad.  aoc.  pi.  fum.  from  Tra,  Irti,  tria.     Agreeing  with  Pilulaa,  nndentood,  tai 

whiuh  ia  govemed  by  Sumat, 
Uonie,  subat.  abl.  plural,  from  Hora,  a,  f.  lat  decl.  ;   signifyitig  p&rt  of  tim*,  ul 

therefore  put  in  Ibe  abl.  CMe. 
OcTAvia,  adj.  abl,  plur.  tern,  from  Oclaaas,  a,  um.     Agreeing  with  Aorii. 

Symbols  or  Signs  veed  in  Priscripticms. 

"L.  Minim,  ^^  part  of  a  fluidrachm. 
git.  Uutta,adrop;  gutta;,  drops. 

9j.  tjcrupulua  vel  scrupuluni,  a  Bcrup]e=20  graiaa. 

5j.  drachma,  a  drachm  =  60  graioa. 
f5j,  fluidraehma,  a  fluid  or  measured  dracbm. 

5j.  Uncia,  an  officinal  ounce=4S0  graiaa.  | 

fSj.  Fluiduncia,  a  fluid  or  measured  ounce.  , 

fi)j.  Libra,  a  pound,  understood  in  prescriptions  to  apply  to  an  oEEci-    , 

nal  pound  of  5,760  graios.  I 

Oj.  Octarius,  a  pint.  i 

gr.  Granum,  a  grain;  plural,  grana,  grains.  | 

es.  Semis,  half,  alBxed  to  signs  as  above. 

The  Latin  numerals  are  employed  in  prescription — i,  ij,  iij,  iv,  v,  vi, 
vij,  viij,  ix,  X,  xi,  xij,  xv,  xx,  XL,  L,  C,  &c. ;  and  in  the  directions,  when 
written  in  Latin,  a  variety  of  antiquated   terms,  explained  in  Dr.    ' 
Pereira'a  little  work  before  mentioned,  but  requiring  loo  much  space 
for  insertiou  hero. 

Before  leaving  the  subject  of  the  signs  employed  in  prescription,  it 
seema  proper  to  advert  to  the  errors  which  frequently  occur  from  their 
carelesM  use,  and  which  have  led  some  practitioners  to  advocate  their 
entire  abandonment.  They  are,  however,  too  well  established  in  ifae 
actual  practice  of  this  country  and  England,  and  too  convenient  to  be 
readily  supplanted.  The  angle  and  curve  3  niay  be  made  so  care- 
lessly as  to  resemble  the  9  with  a  flourish  at  top,  and  5j  may  look 
like  a  5ji  or  may  be  so  completely  perverted  from  its  recognized  shape 
as  to  leave  the  reader  in  doubt  whether  a  9  or  3  is  intended.  Notwith- 
standing the  apparent  absurdity  of  this,  there  are  not  a  few  prescrip- 
tions on  our  files  in  which  the  sign  intended  has  been  reached  only  by 
guessing,  or  by  reasoning  upon  the  known  dose  of  the  drug,  rather 
than  upon  the  shape  of  the  sign.  A  flourishing  style  of  chirography 
is  nowhere  less  in  place  than  on  a  physician's  prescription.     The  no- 
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merals  are  equally  liable  to  error  if  carelessly  made,  the  difTerence 
between  j  and  v,  and  between  iv  and  iij,  and  between  x  and  v,  is  often 
quite  obscured  by  a  neglect  of  the  plain  and  necessary  precautions  of 
accuracy  and  care.  It  is  not  easy  to  illustrate  in  print  what  an  exami- 
nation of  the  chirography  of  many  prescriptions  would  make  appa- 
rent, that  the  reading  of  a  prescription  frequently  requires  more  skill 
and  judgment  than  compounding  it. 

Ahhreviatiom, 

Mistakes  not  unfrequently  arise  from  unskilful  abbreviations,  for, 
while  there  can  be  no  objection  to  shortening  many  of  the  long  names 
given  to  medicines,  there  is  certainly  great  danger  from  the  inordi- 
nate and  unskilful  exercise  of  this  privilege ;  the  word  cah  is  an  occa- 
sional and  very  poor  abbreviation  for  hydrargyri  chloridum  mite. 
Through  a  careless  termination  of  familiar  words,  serious  accidents 
are  liable  to  occur.  Several  years  have  elapsed  since  I  received  a 
prescription  for  hydrate  potassa  5j,  to  be  dissolved  in  water  fSiij  (dose, 
a  teaspoonful),  and  it  was  only  through  a  care  which  has  become  habi- 
tual that  I  saved  a  delicate  lady  in  that  case  from  taking  large  doses 
of  hydrate  of  (caustic)  potassa  instead  of  hydriodate  of  potassa.  There 
were  no  directions  for  use  appended,  so  that  I  had  not  the  advantage 
they  give  in  cases  of  doubt.  The  abbreviations  allowable  in  prescrip- 
tions might  fill  some  pages  if  tabulated,  but  it  appears  to  me  useless 
to  go  into  detail  on  the  subject,  as  no  practical  advantage  would  result 
except  to  the  student  who  should  make  them  his  especial  study,  while 
the  habit  once  acquired  of  writing  every  word  so  fully  as  that  it 
could  be  mistaken  for  no  other,  would  quite  obviate  the  evils  com- 
plained of. 


CHAPTER   II. 

ON  THE  WRITING  OF  PRESCRIPTIONS. 

The  first  care  to  observe  in  writing  a  prescription,  is  to  have  suit- 
able paper  and  pencil,  or  preferably,  pen  and  ink.  The  habit  of  some 
of  using  the  margin  of  a  newspaper,  the  fly-leaf  of  a  school-book,  or 
any  piece  of  flimsy  material  at  hand,  for  inditing  a  prescription,  upon 
which  may  depend  the  life  of  the  patient,  cannot  be  too  strongly  con- 
demned. It  indicates  a  want  of  care  in  the  physician,  which,  if  car- 
ried into  other  duties,  would  quite  unfit  him  for  the  responsibilities  of 
his  profession.  Many  physicians  adopt  the  plan  of  cutting,  from  time 
to  time,  suitable  fragments  of  good  paper,  which  are  carried  in  a 
pocket-book  or  wallet,  and  are  always  at  hand  on  emergencies.  With 
a  view  to  economy,  the  fly-leaves  of  letters  and  notices,  which  would 
be  otherwise  wasted,  may  be  pressed  out,  and  appropriated  to  this 
object.  In  Philadelphia,  and  probably  elsewhere,  pharmaceutists  are 
in  the  habit  of  printing  their  cards  at  the  head  of  suitable  prescrip- 
tion sheets,  and  distributing  them  among  physicians  with  a  view  to 
attracting  business  to  their  shops;  a  practice  more  honoi'ed  in  the 
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breach  than  in  the  observance.  Some  physicians  print  prescription 
papers,  with  their  name  and  address  attached,  which,  however  unpro- 
fessional some  may  consider  it,  is  not  without  one  advantage — it 
enables  the  apothecary  always  to  trace  the  prescription  readily  to  its 
source  in  case  of  difficulty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at 
the  top  the  name  of  the  patient ;  this  precaution,  which  is  very  often 
neglected,  is  important  for  several  reasons :  Ist.  It  enables  the  nurse 
or  attendant  to  distinguish,  by  a  certain  and  ready  means,  between 
prescriptions  designed  for  di£ferent  patients;  and  the  name  being 
transferred  to  the  label,  there  is  no  excuse  for  a  similar  mistake  in 
"  administering."  2d.  It  enables  the  apothecary,  in  every  case,  to 
avoid  the  mistake  so  often  made  in  the  hurry  of  business,  of  dispens- 
ing a  package  of  medicine  to  one  of  several  customers  in  waiting, 
which  should  have  been  given  to  another.  3d.  It  facilitates  the  re- 
cognition of  the  prescription  upon  the  apothecary's  file  when~  its 
renewal  is  called  for ;  and,  finally,  it  evinces  a  care  which  is  com- 
mendable on  so  important  an  occasion  as  prescribing  for  the  sick. 

The  practice  of  heading  a  prescription  with  the  generic  name  of  the 
class  of  medicines  to  which  it  belongs,  should  be  observed  when  there 
are  two  or  more  in  use ;  as  the  Oargle,  the  Liniment^  or  the  Fever 
Mixture.  Frequently,  however,  this  is  superseded  by  giving  its  de- 
signation in  the  sulmripiton^  or  by  proper  directions  for  its  use.  As 
a  general  rule,  I  would  say  that  all  topical  remedies  should  be  dis- 
tinctly marked  For  external  use.  Some  mistakes  have  originated  from 
neglect  of  this  precaution  which  would  be  most  ludicrous  if  the  sub- 
ject was  not  often  too  serious  for  merriment.  The  administration  of 
an  ammoniated  liniment,  in  tablespoonful  doses,  while  a  cinchona 
bark  mixture  is  applied  over  the  seat  of  rheumatic  pain,  is  a  blunder 
which  has  occurred,  and  may  again. 

It  is  well,  in  many  cases,  to  copy  on  the  label  the  entire  prescrip- 
tion. A  physician  in  large  practice,  unless  favored  with  a  very  re- 
tentive memory,  may  forget  the  details  of  his  prescription  of  the 
previous  day.  An  aged  practitioner  of  our  acquaintance,  while  in 
practice  for  the  last  few  years  of  his  life,  made  this  an  invariable  rule, 
with  the  view  of  assisting  him  in  the  accurate  and  judicious  dispensa- 
tion of  advice  from  day  to  day  to  his  patients.  The  same  precaution 
is  important  also  in  travelling.  It  is  ofl;en  prudent  for  the  physician 
to  direct  the  apothecary  to  mark  the  medicine  prescribed  Poison,  or, 
as  is  sometimes  done,  "  Use  with  care  f  giving,  at  the  same  time,  the 
particular  instructions  for  its  use. 

The  prescription  may  be  divided,  for  the  purpose  of  study,  into  the 
following  parts,  each  of  which  will  be  separately  considered :  1.  The 
superscription.  2.  The  inscription.  8.  The  subscription.  4.  The 
signature. 

The  Superscription  is  of  very  little  importance;  divested  of  its  super- 
stitious origin,  it  consists  of  a  very  short  abbreviation  of  the  litin 
verb  Recipe,  imperative  mood  of  Eecipio,  I  take,  viz :  the  letter  B, 
which  is  often  printed  near  the  top  of  the  prescription  sheets  above 
mentioned.  -In  French,  the  letter  P  is  used  for  Prenez.  In  English 
formulas,  the  R  may  be  substituted' by  Take  of. 
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The  Inscription  is  the  indication,  seriatim,  of  the  names  and  quanti- 
ties of  the  remedies  prescribed.  The  order  in  which  these  are  written 
is  not  a  matter  of  much  real  importance,  as  a  competent  pharmaceutist 
will,  in  mixing  them,  depart  from  the  sequence  obsefved  in  the  pre- 
scription, if  thought  best;  while  the  physician,  particularly  if  not 
experienced  in  writing  prescriptions,  will  find  it  more  convenient  to 
follow  the  order  of  their  therapeutical  importance  rather  than  the  rota- 
tioQ  in  which  they  should  be  added. 

In  the  sequel  I  shall  refer  to  the  therapeutical  classification  of 
ingredients,  which,  in  a  well-contrived  prescription,  would  be  written 
in  the  following  order:  1.  The  basis.  2.  The  adjuvant.  8.  The  cor- 
rective.   4.  The  excipient.    5.  The  diluent. 

This  is  not  only  the  most  elegant,  but  the  most  natural  rotation  to 
be  observed. 

One  of  the  greatest  difficulties  to  the  beginner,  in  connection  with 
this  subject,  is  in  determining,  as  the  prescription  proceeds,  the  appro- 
priate quantity  of  each  ingredient,  so  as  to  have  each  in  due  propor- 
tion, and  with  its  right  dose ;  this  becomes  easy  by  the  employment 
of  the  following 

Rule  for  ApporiiQning  Quantities. — Write  down  the  names  of  the 
several  ingredients  first,  without  regard  to  quantity ;  then  having 
determined  upon  the  quantity  of  the  whole  preparation,  and  the  dose 
to  be  prescribed,  the  whole  number  of  doses  it  will  contain  will  be 
readily  calculated,  and  the  quantity  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  from  the 
precise  figures  obtained  by  dividing  the  whole  number  of  drachms, 
grains,  &c.,  in  the  preparation,  by  the  number  of  doses  it  will  contain, 
as  far  as  necessary  to  get  even  numbers,  or  convenient  fractions  of  a 
drachm  and  ounce. 

In  directing  pills,  or  powders,  we  have  the  means  of  attaining  con- 
siderable accuracy,  and  may  readily  direct  a  combination  of  ingre- 
dients to  be  divided  into  ten,  twenty,  or  thirty  parts,  firom  the  very 
convenient  relations  of  these  numbers  to  the  drachm  and  scruple 
weights  ;  but  it  will  be  found  more  convenient  in  dispensing  and  ad- 
ministering the  preparations,  to  have  six,  or  twelve,  or  twenty-four 
parts  ordered,  as  these  numbers  have  relation  to  the  number  of  grooves 
in  the  pill  machine,  and  to  the  number  of  hours  in  a  day. 

The  Table  below  will  assist  the  beginner  in  prescribing  liquids,  and 
will  serve  for  reference  until  he  becomes  accustomed,  practically,  to 
this  rather  difficult  part  of  his  duties.  Having  fixed  upon  the  bulk 
of  his  mixture  or  solution,  he  will  remember  that  there  are  about 

8  wineglassfnis       (each  containing  f^ij)  in  a  pint  (Oj,  fSzvj). 

30  tablespooDfuls      (  "  "  fjss)  in  a  pint  (Oj,  fsxvj). 

16  tablespoonfuls      (  "  '*  f,ls8)  in  half  a  pint  (f^viij). 

12  tablespoonfuls      (  **  '*  fjss)  in  6  fluidounces  (fjvj). 

20  dessertspoonfuls  (  "  "  ijij)  in  6  fluidounces  (fo^j). 

15  dessertspoonfuls  (  **  '*  ^ij)  in  4  fluidounces  (fjiv). 
30  teaspoonfuls         (  **  "  ^j)  in  4  fluidounces  (f^iv). 

16  teaspoonfuls         (    *'  **  ^j)  in  2  fluidounces  (fjij). 
8  teaspoonfuls         (    **         **  f5j)  in  1  fluidounce  (f3j). 

37 
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We  have  an  illastration  of  this  method  of  division  in  the  officinal 
liquor  morphisB  sulphatis,  in  which  one  grain  of  the  salt  is  dissolved 
in  one  fluidounce  of  water;  as  there  are  eight  teaspoonfuls  in  an 
ounce,  one  teaspoonful  represents  one-eighth  grain,  which  is  about  the 
usual  dose.  In  the  case  of  liquids  to  be  given  by  drops,  care  must  be 
taken  to  distinguish  between  aqueous,  alcoholic,  and  oily  liquids.  By 
reference  to  the  table,  given  in  the  chapter  on  Metrology,  the  relative 
size  of  drops  pertaining  to  different  liquids  will  appear ;  in  this  con- 
nection it  will  be  only  necessary  to  refer  to  that  table,  and  to  apply 
the  same  general  mode  of  calculation  to  the  apportionment  of  doses  of 
these. 

One  cause  of  fallacy,  with  the  student,  in  prescribing  by  drops, 
arises  from  confounding  the  size  of  drops  of  one  ingredient  of  a  prepa- 
ration with  the  size  of  drops  of  the  whole  preparation  after  it  is  made. 
Thus,  if  a  fluidrachm  of  tincture  of  belladonna  were  added  to  seven 
fluidrachms  of  an  aqueous  solution  of  morphia,  or  tartar  emetic,  we 
should  calculate  about  sixty  drops  to  each  fluidrachm,  not  one  hun- 
dred and  twenty,  which  would  be  proper,  were  the  alcoholic  liquid  in 
much  the  larger  proportion. 

It  will  aid  the  student  to  acquire  facility  in  the  apportionment  of 
quantities,  to  inquire  of  himself,  or  his  companion  in  study,  how  much 
of  each  ingredient  is  contained  in  each  dose  of  the  various  compounds 
for  which  prescriptions  are  given. 

The  Subscription  has  reference  to  the  manner  of  mixing  and  divid- 
ing the  medicine.  In  Latin  prescriptions,  it  usually  consists  of  short 
abbreviations,  or  signs,  which  are  familiar  to  pharmaceutists,  though 
in  some  cases  it  is  written  out  in  full  in  Latin,  and  in  others  in  plain 
English.  The  verb  misce  (imperative  mood  of  misceo,  I  mix),  or  the 
letter  i/],  designed  to  represent  it,  constitutes  the  most  common  sub- 
scription. Sometimes,  where  especial  skill  or  care  is  required  in  the 
E reparation,  secundum  artem^  or  S,  A.^  is  affixed  to  it ;  when  omitted, 
owever,  this  is  understood.  The  verb  solve  (imperative  of  solvo,  I 
dissolve)  is  more  appropriate  where  a  simple  solution  is  prescribed ; 
or  mncera  (imperative  of  macero),  where  the  process  of  maceration  is 
directed.  Where  filtration  is  necessary,  write  thereafter  et  cola.  When 
a  medicine  is  directed  in  very  fine  powder,  the  practitioner  may  make 
choice  of  tere  bene  (triturate  well),  or  Jiat  pulvis  subtilissimus  (make  a 
very  fine  powder).  It  is,  perhaps,  an  improvement  on  the  above  to 
direct  more  specifically  the  sort  of  preparation  designed ;  it  gives  the 
pharmaceutist  a  clue,  which  is  sometimes  useful  to  him  in  compound- 
ing, as  well  as  in  correcting  gross  errors.  The  following  terms,  with 
their  proper  abbreviations  and  translations,  may  serve  to  guide  the 
student  in  writing  his  subscription.  They  include  the  appropriate 
directions  for  dividing  medicines  into  powders,  pills,  lozenges,  &c., 
and  will  close  the  notice  of  this  part  of  the  prescription. 

Fiat  palvis,  Ft.  palv.     Make  a  powder. 

Fiant  pulveres  xij ;  Ft.  palv.  xij.  1 

Fiat  palvis  et  divide  in  chartalas  xij ;  Ft.  palv.  et  divid.  in  chart,  xij.      Make  twelve 

Fiat  pulvis  in  chartalas  xij  dividenda ;  Ft.  palv.  in  ch.  xij  div.  powden. 

Fiant  chartalse  xij  ;  Ft.  chart,  xij,  divid.  J 

Fiat  solatio,  Ft.  solat.    Make  a  solution. 
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Fiat  injectio,  Ft.  inject.    Make  an  injection  (for  urethra.) 

Fiat  collyriam,  Ft.  coUjr.    Make  an  eye-wash. 

Fiat  enema,  Ft.  enema.    Make  an  injection  (for  rectam.) 

Fiat  suppositorium,  Ft.  supposit.    Make  a  snppoflitorj. 

Fiant  suppositoria  iv ;  Ft.  sappos.  iy.    Make  4  suppositories. 

Fiat  massa,  Ft.  massa.     Make  a  mass. 

Fiant  pilul»  xij  ;  Ft.  pil.  xij.  )  «  ,     .     . 

Fiat  massa  in  pilulas  xij  dividenda ;  Ft.  mas.  in  pil.  xij  div.       V    ^siio 

Fiat  massa  et  divide  in  pilulas  xij ;  Ft.  mas.  div.  in  pil.  xij.       J        P"*** 

Fiat  infusum,  Ft.  infus.    Make  an  infusion. 

Fiat  haustus,  Ft.  haust.    Make  a  draught. 

Fiat  gargarisma,  Ft.  garg.    Make  a  gargle. 

Fiat  mistura,  Ft  mist.    Make  a  mixture. 

Fiat  emulsio,  Ft.  emuls.    Make  an  emulsion. 

Fiat  electuarium,  Ft.  elect.     Make  an  electuary. 

Fiat  confectio,  Ft.  confect.    Make  a  confection. 

Fiat  emplastmm,  6x4;  Ft.  emp.  6x4.    Make  a  plaster  6x4. 

Fiat  emp.  epispasticum,  Ft.  emp.  epispast.  \  w  ,        wi-ter 

Fiat  emp.  vesicatorium,  Ft.  emp.  vesic.       /  "^^^^  *  www. 

Fiat  unguentum,  Ft.  ung.    Make  an  ointment. 

Fiat  ceratum,  Ft.  cerat.     Make  a  cerate. 

Fiat  cataplasma,  Ft.  oataplas.    Make  a  poultice. 

Fiat  linimentum,  Ft.  linim.    Make  a  liniment. 

Fiant  trochisci  xxiv  ;  Ft.  troch.  xxiv.    Make  24  lozenges. 

Fiat  massa  in  trochiscos  xl  dividenda  ;  Ft.  mas.  in  troch.  xl  div. 

The  Signatura  is  rarely  written  in  Latin,  at  least  in  this  country. 
It  comprises  the  directions  as  to  the  dose  and  mode  of  administering 
the  medicine,  and  is  especially  addressed  to  the  patient,  or  those  in 
attendance  upon  him.  This  should  be  distinctly  written  in  familiar 
language.  None  of  the  reasons  for  the  employment  of  a  learned,  or 
technical  language,  in  the  other  portions  of  the  prescription,  apply  to 
this ;  on  the  contrary,  a  due  regard  to  the  avoidance  of  mistakes  by 
the  apothecary,  and  by  the  patient  or  his  attendant,  forbids  it.  It  is 
very  common  to  omit  this  part  of  the  prescription  entirely,  and  to 
depend  upon  a  verbal  direction  as  to  the  use  to  be  made  of  the  medi- 
cine. Sometimes  two  boxes  of  pills  are  ordered  for  the  same  patient 
simultaneously,  or  at  short  intervals,  without  any  reliable  means  of 
distinguishing  them,  and  when  they  are  to  be  renewed,  the  apothe- 
cary may  confound  them,  in  consequence  of  the  patient  sending  the 
wrong  box,  or  through  a  slight  error  in  his  own  labelling.  Of  500 
prescriptions  taken  indiscriminately  from  the  files  of  three  different 
shops,  I  find  43  per  cent,  have  no  definite  directions,  and  a  consider- 
able proportion  have  no  signatura.  The  practice  of  writing — "  To  be 
used  as  directed" — is  equivalent  to  omitting  this  part  of  the  prescrip- 
tion, and  in  labelling,  this  is  adopted  by  the  apothecary  in  all  cases, 
where  the  physician  has  omitted  giving  any  directions. 

As  an  example  of  the  results  which  may  follow  from  this  kind  of 
direction,  the  following  incident  has  been  related  by  a  professional 
friend :  Two  vials  were  in  the  chamber  of  a  patient,  each  containing 
a  fiuidounce  of  liquid,  and  each  about  the  same  size;  one  containea 
sweiet  spirit  of  nitre,  and  the  other  blistering  collodion.  The  nitre 
was  to  be  given  in  teaspoonful  doses  occasionally,  and  the  blistering 
liquid  was  of  course  to  be  applied  externally.  At  twilight,  the  nurse, 
not  noticing  the  difference  in  the  color  and  consistency  of  the  liquids, 
and  finding  them  both  labelled  alike,  put  in  the  patient's  mouth  what 
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she  should  have  applied  to  her  chest,  thus  producing  a  most  distress- 
ing inflammation,  which  deprived  the  poor  patient  of  her  proper  food, 
and  doubtless  contributed  to  exhaust  her  struggling  vitality. 

The  danger  of  this  kind  of  mistake  is  lessened  by  using  for  any 
two  prescriptions  of  very^diSerent  properties,  different  kinds  of  vials; 
thus  for  a  preparation  to  be  taken  internally,  a  fluted  fiint  vial,  and 
for  a  liniment,  one  of  the  plain  German  flints,  or  better  still,  in  the 
one  case  a  round,  and  in  the  other  an  oval  vial. 

The  only  remaining  part  of  the  prescription  to  be  mentioned,  is  the 
addition  to  the  foregoing  of  the  name  or  initials  of  the  writer,  and  the 
date ;  of  these,  it  may  be  remarked,  that  the  name  in  full  is  on  every 
account  preferable.  In  a  large  city,  where  there  are  hundreds  of  phy- 
sicians, it  is  impossible  for  pharmaceutists,  and  much  less  their  clerks 
and  assistants,  to  become  familiar  with  the  handwriting  and  initials  of 
all  of  them,  to  say  nothing  of  those  instances  in  which  two  or  more 
have  the  same  initials.  Now  if  this  practice  of  signing  prescriptions 
has  any  utility  at  all,  it  must  be  that  it  should  be  understood  by  the 
apothecary,  so  that  if  he  suspects  an  error,  or  requires  any  explana- 
tions, he  may  make  the  necessary  inquiries  to  correct  it,  without  inter- 
rogating his  customer  and  exciting  alarm.  Besides,  there  are  some 
dangerous  substances,  especially  such  as  are  used  for  criminal  pur- 
poses, that  the  druggist  is  only  justified  in  vending  by  the  sanction  of 
a  responsible  name,  and  this  name  should,  therefore,  be  clearly  and 
intelligibly  written. 

The  date  of  the  prescription  is  almost  universally  written  in  nu- 
merals, at  least  in  Philadelphia;  this  fashion  is  probably  owing, 
mainly,  to  a  large  number  of  the  most  eminent  practitioners  of  the 
last  generation  being  members  of  the  Society  of  Friends,  and  to  the 
wide  diffusion  of  the  peculiarities  of  this  sect  in  the  "Quaker  City,** 
and  from  it,  as  the  centre  of  medical  instruction,  to  other  localities; 

When  the  patient  is  in  moderate  circumstances,  the  physician  indi- 
cates that  fact  to  the  apothecary  by  the  letter  P,  in  one  of  the  lower 
corners  of  the  paper.  If  very  poor,  P  P  is  written ;  from  a  conscien- 
tious apothecary,  either  of  these  marks  secures  a  reasonable  reduction 
in  the  price  charged,  and  its  omission  by  the  physician  leads  to  sus- 
picions that  the  patient  is  not  deserving  of  charity. 


CHAPTER   III. 

ON  THE  ART  OF  SELECTING  AND  COMBINING  MEDICINES. 

The  study  of  Materia  Medica  and  Therapeutics  is  designed  to 
acquaint  the  student  with  the  uses  and  powers  of  remedies,  and  to 
prepare  him  to  make  a  proper  selection  from  these  to  meet  the  ever 
varying  phases  of  disease. 

The  importance  of  this  kind  of  knowledge  cannot  be  appreciated 
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until  the  actual  emergencies  of  practice  arise,  and  the  necessity  be- 
comes apparent  of  an  extended  and  a  thorough  knowledge  of  the 
weapons  for  combating  disease. 

A  full  and  recent  treatise  on  Materia  Medica  should  always  be 
within  reach  of  the  physician,  and  one  or  more  of  the  best  medical 
journals  should  replenish  his  library  with  the  most  recent  discoveries 
and  improvements;  nowhere  can  a  professional  man  less  afford  to 
economize  than  in  his  books. 

In  this  age  of  active  inquiry  and  unceasing  investigation,  a  very 
few  years  suffice  to  produce  important  changes,  both  in  the  theory 
and  practice  of  medicine;  and  the  physician  who  stands  still  while 
progress  is  all  around  him,  can  expect  no  better  fate  than  that  of  the 
mechanic,  the  farmer,  or  the  man  of  business,  who  is  content  with  the 
appliances  of  the  past  age  in  endeavoring  to  compete  with  those  pos- 
sessed of  the  facilities  of  the  present. 

While  a  sound  conservatism,  a  becoming  deference  to  those  who 
have  gone  before  us,  and  to  the  great  medical  authorities  in  our  own 
time,  should  prevent  a  hasty  departure  from  established  principles  or 
mode  of  treatment,  there  is  a  wide  and  profitable  range  for  experi- 
ment in  the  vast  extent  and  variety  of  the  materia  medica,  and  the 
combinations  of  which  individual  remedies  are  susceptible. 

It  cannot  be  denied  that  many  skilful  physicians  employ  a  very 
restricted  materia  medica;  there  are  hundreds  in  the  United  States 
who  carry  about  with  them  all  the  weapons  they  use  for  combating 
the  usual  forms  of  disease,  in  some  twenty  or  thirty  vials,  inclosed  in 
a  pair  of  saddle-bags;  while,  for  unusual  cases,  they  keep  perhaps  as 
many  more  on  their  office  shelves.  Though  the  frequent  success  of 
such  cannot  be  questioned,  we  can  draw  no  inferences  from  this  fact 
to  disparage  the  employment  of  an  extended  and  varied  assortment 
of  remedies. 

To  what  purpose  has  the  bounty  of  nature  spread  everywhere  plants 
of  such  varied  and  unsuspected  properties;  and  why  is  art  from  the 
exhaustless  mine  of  nature  ever  turning  up  some  new  product,  en- 
dowed with  varied  and  perhaps  health- restoring  powers,  if  the  physi- 
cian, into  whose  special  keeping  the  business  of  testing  their  virtues 
is  given,  neglects  the  injunction,  "Prove  all  things;  hold  fast  that 
which  is  good  ?" 

In  the  foregoing  remarks,  I  would  not  be  understood  as  counte- 
nancing a  departure  from  the  usual  materia  medica,  except  where 
called  fbr  by  the  requirements  of  practice,  and  justified  by  sound  dis- 
cretion; and  much  less  would  I  encourage  any  of  those  innovations 
upon  well-established  principles,  which  have  taken  shape  in  the  various 
Pathies^  now  so  prevalent  and  so  lamentably  deficient  in  the  indis- 
pensable elements  of  common  sense  and  common  honesty. 

In  the  selection  of  medicines,  then,  let  the  physician  have  before 
him  the  whole  known  materia  medica,  with  a  complete  knowledge  of 
which  he  should  be  equipped  from  the  start.  Let  him  first  select  an 
individual  from  its  class,  with  a  view  to  all  its  properties,  as  likely  to 
eflfect  the  immediate  symptoms  he  is  combating,  and  the  general  result 
of  the  case;  and  second^  let  him  select  the  best  preparation  of  it  with 
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reference  tc  ciency,  to  safety,  to  physical  properties,  and  to  all  otiwr 
cir  cum  Stan'-"  Wheo  there  is  a  single  medicitie,  which  will  fully 
meet  the  it  Lion,  there  is  uo  use  of  mixiog  it  with  others,  except 
so  far  as  il  ^paration  in  eligible  form  requires,  as  ia  the  sequel; 
when  l"-  a  officinal  preparation,  whether  simple  or  compound, 

which  id  to  the  case,  it  is  generally  better  to  prescribo  ii  by 

ita  officu.  e,  than  to  attempt  a  similar  original  combination ;  tbiu 

pilulm  CO  i  compoBilix  are  found  to  answer  a  common  indicatloa 

in  diseai  sry  frequently,  that  they  have  almost  superseded  ex- 

tempora  reparations  of  the  same,  or  nearly  the  same  ingredienU; 

this  is  t'„  though  to  a  less  extent,  of  other  officinal  preparatiooj. 

A  commi  ;eptlun  is  furniahed  in  pUttlfe  quim'ie  sulphiili9,  which 

are  frequ  ^—o".-; i.q,i  <.vt=mr,n..o.,<.(}ugiy^  j^  proportions  varying 

from  the  >  .,  lo  orcier  n  ir  being  freahly  prepared,  aod 

still  more  i;        ently  varied  somi  .  composition  to  secure  greater 

solubility  c. iciency. 

Officinal  preparations  an  ed  in  emergencies,  since  they 

are  ready  without  the  delay  ui  •  ading  them,  while  most  ibrms 
of  extemporaneous  prescription  req  a  considerable  time  for  their 
preparation.     Physicians  shmild  he  »     lewhat  influenced  by  economi- 


cal motives,  in  prescri) 
lions  which  are  kept  i 
those  which  are  mixed  o- 
tnedicines,  there  are  those 
they  can  be  substituted  by 
practitioners  are  in  the  h 
cinchonia  or  chinoidine,  iu^te 


of  moderate  means ;  prepara- 
apothecary,  are  cheaper  thaa 
»]y.  In  almost  every  class  of 
ry  costly ;  and  it  is  well  when 
ascribing  for  the  poor.  Many 
ing  for  such,  the  sulphate  of 
lit  of  quiaia ;  a  plan  much  re- 
sorted to  by  those  residing  in  remote  situations,  who  have  to  act  as 
their  own  apothecaries,  and  find  their  practice  among  the  poor  a  source 
of  expense  rather  than  revenue. 


On  thk  Art  of  Combining  Medicines. 

Simplicity  is  an  object  not  to  be  overlooked  in  prescribing;  notwith- 
standing the  advantage  obtained  by  combining,  in  a  single  preparation, 
the  virtues  of  several  medicines,  there  is,  I  think,  more  danger  of  the 
inexperienced  attempting  complications,  not  sanctioned  by  sound 
science,  than  of  his  erring  on  the  side  of  simplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  methodically, 
and  as  briefly  as  possible,  the  several  advantages  to  be  attained  by 
medicinal  combinations,  and  the  means  by  which  they  may  be  most 
readilyand  safely  fulfilled;  and  in  the  series  of  Prescriptions  appended, 
shall  endeavor  further  to  illustrate  the  subject. 

In  compound  prescriptions,  we  usually  recognize  one  ingredient 
selected  from  the  materia  medica  as  the  most  important  in  a  then- 
peutical  point  of  view.  This  is  designated  as  the  basis.  Sometimes 
two  or  three  remedies  may  be  combined  to  form  the  basis,  but  if  thay 
have  different  therapeutical  efifects,  they  are  considered  as  adjuvants, 
correctives,  &c. 
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Although  this  classification  of  ingredients  is  not  absolute,  it  seems 
to  facilitate  the  study  of  the  subject,  and  we  proceed  to  notice — 

First.  The  objects  to  be  obtained  by  adding  to  the  basis. 

a.  Dilution, 

A  great  many  remedies  are  too  strong  to  be  eligible  for  use  without 
the  addition  of  a  menstruum,  to  increase  the  dose  and  to  allow  of  a 
more  ready  division.  In  giving  calomel,  in  very  small  alterative 
doses,  it  is  impossible  to  apportion  it  properly  without  dilution  with 
some  suitable  substance,  such  as  sugar,  as  in  Prescription  No.  63.  In 
using  small  doses  of  tartar  emetic,  sulphate  of  morphia,  or  other 
soluble  salts,  in  the  liquid  form,  it  is  usual  to  dilute  them  with  water. 
In  the  case  of  concentrated  liquid  preparations,  as  tinctures  of  aconite 
root,  nux  vomica,  &c.,  a  less  active  liquid  should  generally  be  added, 
so  as  to  bring  the  strength  of  the  preparation  to  a  less  dangerous  point, 
especially  when  prescribed  for  ignorant  or  careless  persons. 

The  simple  act  of  dilution  may  then  be  regarded  as  the  first,  though 
one  of  the  least  important  objects  in  view,  in  adding  to  the  basis  or 
starting  point  of  the  prescription,  and  the  substance  so  employed,  if 
simply  for  this  end,  may  be  called  the  diluent.  Many  prescriptions 
consist  merely  of  the  basis  and  diluent. 

h.  To  heighten^  or  give  Direction  to  the  Effects  of  the  Basis. 

It  was  formerly  considered  that  substances  of  similar  therapeutical 
powers  were  mutually  increased  in  energy  by  admixture.  This  idea 
is  now  generally  abandoned,  except  in  so  far  as  the  powers  of  medi- 
cines may  be  heightened  by  combining  them  with  others  capable  of 
rendering  the  system  more  susceptible  to  their  action,  or  of  giving 
them  specific  direction ;  thus,  aromatic  stimulants  greatly  heighten  the 
eflFects  of  tonics,  and  will  be  found  generally  combined  with  them  in 
tonic  preparations.  (See  Tonic  Tinctures  and  Prescriptions  Nos.  6,  11, 
19,  and  25.)  So  rhubarb,  by  its  astringency,  modifies  the  effects  of 
other  cathartics,  as  in  Warner's  Cordial.  We  have  a  further  illustra- 
tion of  this  in  the  use  of  tartar  emetic,  to  give  a  sedative  and  diapho- 
retic direction  to  saline  remedies,  as  in  Prescription  No.  51 ;  and  of 
Dover's  Powder,  to  render  ext.  of  colchicum  more  sedative,  as  in  Pre- 
scription No.  34. 

Not  to  multiply  illustrations,  many  of  which  will  naturally  occur  to 
the  student,  it  requires  to  be  mentioned  that,  in  some  cases,  this  adju- 
vant may  be  best  given  at  a  different  time  from  the  basis,  or  rather, 
that  the  two  may  be  most  profitably  separated.  Thus,  it  is  customary 
to  purge  a  patient  affected  with  intermittent  before  giving  quinia;  but 
few  practitioners  would,  unless  in  unusual  cases,  combine  the  cathartic 
with  the  tonic  dose. 

There  are  sometimes  ingredients  in  a  prescription  which  may  be 
considered  either  in  the  light  of  adjuvants  or  of  vehicles.  Thus  sul- 
phuric acid  in  quinia  solutions  both  adds  to  the  effect,  as  is  commonly 
considered,  and  affords  a  means  of  solution.  So  extracts,  combined 
with  other  remedies,  may  heighten  their  action,  while  affording  a 
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convenient  vehicle  for  making  them  into  a  pilular  mass.  The  adju- 
vant is,  however,  rarely  introduced,  practitioners  generally  relying 
upon  the  independent  action  of  one  agent,  modified,  if  required,  by 
another,  which  is  used  for  the  next  object. 

c.  To  Correct  some  objectionable  Property  in  one  or  both  of  tfie  other 

Active  Ingredients, 

The  instances  in  which  this  motive  for  adding  to  the  basis  is  called 
into  play,  are  so  numerous  that  it  will  scarcely  be  necessary  to  illus- 
trate, further  than  to  refer  to  the  prescriptions  which  follow.  The 
combination  of  opium  with  calomel,  in  dysentery,  is  one  of  the 
strongest  cases  in  point.  The  mercurial  is,  by  this  means,  made  to 
act  as  a  corrective,  in  conditions  of  the  system  in  which,  if  employed 
singly  in  the  same  dose,  might  aggravate  the  symptoms.  Certain 
effects  of  opium,  as  a  basis,  are  obviated  by  many  additions.  Thus 
cx)mpound  spirit  of  ether  is  said  to  diminish  its  nauseating  effect  on 
the  stomach,  &c. 

In  administering  oil  of  turpentine,  or  wormseed  oil,  as  a  vermifuge, 
some  corrective  is  needed  which  will  insure  a  purgative  effect,  and 
prevent  its  undue  absorption. 

In  the  same  way  oil  of  turpentine  and  laudanum  are  used  as  cor- 
rectives to  castor  oil,  diminishing  its  purgative  effects,  and  preventing 
griping. 

In  prescribing  senna,  the  custom  is  almost  universal  of  adding  some 
aromatic  seed  to  the  infusion,  to  prevent  griping.  In  Prescriptions 
No.  41,  No.  46,  No.  53,  we  have  especial  instances  of  the  value  of 
correctives. 

We  may  frequently  make  one  substance  answer  the  double  purpose 
of  a  corrective,  and  diluent  or  vehicle.  In  this  connection  we  find 
the  medicated  waters  useful  for  liquid  preparations;  soap  for  pills; 
aromatics  for  powders;  certain  stimulating  oils  in  ointments,  lini- 
ments, &c. 

It  will  be  observed  that  the  corrective  may  be  either  therapeutical 
or  chemical  in  its  operation,  or  both.  While  the  effect  of  adding 
essential  oils  or  opiates  to  cathartics,  is  purely  therapeutical,  that  of 
combining  soap  with  resins,  to  correct  insolubility,  is  chemical  or 
pharmaceutical.  So,  in  combining  mastich,  or  other  very  insoluble 
resin  with  aloes,  its  insolubility  is  increased  or  lengthened — an  object 
sometimes  of  importance,  as  in  Chapman's  Dinner  Pill. 

d.  The  Proper  Incorporation  of  the  Ingredients  together. 

This  object  is  one  of  paramount  importance  in  the  preparation  of 
medicines.  The  excipient  added  for  this  purpose  may  be  either 
chemical  or  mechanical,  or  both;  it  may  be  connected  with  the  thera- 
peutic plan  of  the  prescription,  or  may  be  added  solely  to  make  it 
more  agreeable  to  the  taste,  and  more  uniform  in  consistence.  This 
ingredient  is  more  important  to  the  j)hysician,  from  the  fact  that, 
owing  to  its  therapeutic  application,  the  excipient  cannot  always  be 
left  to  the  choice  of  the  pharmaceutist,  whose  practical  acquaintance 
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with  the  subject  would  otherwise  qualify  him  to  select  the  best  exci- 
pient.  The  numerous  rules  that  suggest  themselves  in  regard  to  the 
proper  incorporation  of  ingredients  together  can  be  best  brought  into 
view  in  connection  with  the  next  subject  to  be  treated  of. 

e.  On  the  Different  Forms  of  Medicines. 

These  are  of  two  principal  kinds :  those  which  are  adopted  to  internal^ 
and  those  to  external  use.  Or  they  may  be  divided  into  solid,  liquid^ 
and  semifluid  forms ;  as  they  are  not  very  numerous,  however,  and 
neither  classification  of  them  is  important,  I  shall  treat  of  them  in 
the  order  which  experience  has  shown  to  be  most  convenient  to  the 
student. 


CHAPTER    IV. 

ON  POWDERS  AND  PILLS. 

PuLVERKS.    (Powders.) 


In  the  chapter  on  Drying  and  Powdering  Drugs,  &c.,  some  general 
views  are  given  on  the  utility  of  this  form  of  preparation,  but  it  yet 
remains  to  point  out  in  a  particular  manner  the  udes  of  powders  in 
extemporaneous  prescribing. 

1.  The  kind  of  Substances  best  adapted  to  this  Form  of  Prescription, 

a.  Those  medicines  which  are  insoluble;   as  calomel,  phosphate  of 

lime,  subnitrate  of  bismuth,  subcarbonate  of  iron,  magnesia,  &c. 

b.  Drugs  possessing,  in  the  natural  condition,  peculiar  properties, 

diflFering  from  those  which  are  artificially  prepared  from  them ; 
as  cinchona,  colomba,  digitalis,  &c. 

c.  Those  which,  in  solution,  would  possess  more  nauseous  or  bitter 

properties  than  in  their  undissolved,  finely-divided  condition;  as 
sulphate  of  quinia,  kino,  catechu,  &c.  They  are,  for  the  most 
part,  best  suited  for  making  into  pills. 

d.  Those  which,  combined  in  a  liquid  form,  would  be  chemically  incom- 

patible. 

e.  The  extracts  and  blue  mass,  when  dry  enough  to  be  reduced  to 

powder. 

2.  The  kind  of  Substances  unsuited  to  this  Form, 

a.  Deliquescent  substances;  as  carb.  potassa,  unless  with  special  pre- 

cautions. 

b.  Substances  containing  a  large  amount  of  water  of  crystallization 

(unless  dried) ;  as  carbonate  of  soda. 

c.  Substances,  the  active  principles  of  which  are  very  volatile;   as 

valerian  and  assafoetida. 
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d.  Substances  physically  unsuited  to  mechanical  division ;  as  camphor 

and  guaiacum,  unless  with  certain  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although  the 

former  and  some  of  the  latter  are  very  convenient  in  the  form  of 
powder. 

Powders  may  be  prescribed  in  the  form  of  mixture  or  draught, 
always  directing  the  bottle  to  be  shaken  before  pouring  out  the  dose ; 
or  in  pill,  if  their  dose  is  small.  They  may  be  prescribed  in  papers 
(chartulas),  each  containing  a  dose,  or  in  a  single  large  package,  the 
dose  being  indicated  in  the  directions  by  some  familiar  standard  of 
measurement. 

These  last  are  the  only  forms  of  prescription  coming  under  the 
present  head.  Mixtures,  pills,  &c.,  will  be  considered  in  their  appro- 
priate places.  Soluble  substances,  prescribed  in  powder,  may  be 
directed  to  be  dissolved  in  water,  and  the  solution  taken  by  small 
doses,  so  as  to  save  expense  to  the  patient,  or  to  have  the  medicine  in 
a  more  portable  form,  as  in  travelling.  This,  however,  is  an  inaccu- 
rate way.  Seidlitz,  soda,  and  citric  fever  powders  are  elegant  forms 
for  giving  single  doses  of  soluble  salts. 

When  the  dose  of  an  insoluble  powder  is  large,  as  in  the  case  of 
magnesia,  or  of  phosphate  of  lime,  and  it  is  to  be  mixed  by  the  patient 
or  attendant,  it  is  well  to  direct  the  particular  mode  of  suspending  it 
in  water.    The  directions  for  magnesia  are  as  follows :— ^ 

Put  the  requisite  quantity  of  clear  and  cold  water  (not  too  much) 
in  a  clean  glass,  and  drop  into  it  from  the  blade  of  a  knife  or  spoon, 
the  required  dose ;  allow  it  gradually  to  mix  with  the  water  and  sub- 
side, after  which  stir  it  up  and  drink  immediately.  This  will  be  found 
a  more  satisfactory  way  than  to  pour  the  water  upon  the  dry  powder 
in  the  bottom  of  the  glass. 

Powders  which  are  viscid  and  slightly  soluble,  are,  I  think,  gene- 
rally more  disagreeable  than  those  which  are  not.  Rhubarb  is  much 
less  pleasant  to  take  in  fine  powder  than  when  chipped  into  very  small 
shavings  or  grated,  and  suspended  through  a  glass  of  water. 

Some  viscid  vehicle  seems  quite  necessary  to  heavy  powders  like 
calomel,  or  mercury  with  chalk;  by  sinking  to  the  bottom  of  the 
spoon  from  which  administered,  these  are  liable  to  miss  of  being  swal- 
lowed. With  medicines  prescribed  in  the  form  of  powders,  there  is 
no  occasion  for  the  use  of  excipients,  as  they  are  not,  strictly  speak- 
ing, incorporated  together;  where  the  dose  is  small,  however,  an  addi- 
tional substance  may  be  directed  for  the  purposes  of  dilution,  such  as 
sugar,  or  a  mixture  of  sugar  and  gum,  or  liquorice,  or  arrowroot 
fecula.  An  illustration  of  this  kind  of  admixture  is  seen  in  Prescrip- 
tion No.  54,  in  which  the  only  utility  of  the  sugar  is  to  give  body  to 
the  otherwise  very  small  bulk  of  the  powders;  also  in  Castillon^s 
Powders,  in  which  an  antacid  and  astringent,  calculated  to  act  as  a 
remedy  for  the  diseased  condition,  are  combined  with  appropriate 
nutritious  ingredients. 

In  Dover^s  Powder  we  have  an  instance  of  the  diluent  being  made 
to  subserve  an  important  mechanical  end  ;  and  I  am  informed  by  an 
intelligent  pharmaceutist  that,  in  his  vicinity,  physicians  combine 
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sugar  of  milk  with  powders  in  prescriptions  for  a  like  purpose,  direct- 
ing long  trituration.  Calomel  is  said  by  this  means  to  acquire  in- 
creased efficiency  where  a  rapid  constitutional  effect  is  desired ; 
although  the  assertions  of  homoeopathists,  in  regard  to  the  virtues  of 
trituration  are  both  extravagant  and  absurd,  yet  there  is  little  doubt 
that,  in  a  case  like  that  of  calomel,  long  attrition  with  a  hard  substance, 
in  contact  with  the  atmosphere,  is  calculated  to  produce  chemical,  as 
well  as  physical,  changes  of  importance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders,  equally  with  other  classes  of  remedies ;  and,  by  reference  to 
the  prescriptions  appended,  it  will  be  observed  that  they  are  very 
commonly  added.  Prescriptions  in  the  form  of  powders  will  be  asso- 
ciated with  those  in  pilular  form  in  the  rotation  here  observed. 

PiLULiE. 

Pills  are  the  most  popular  and  convenient  of  all  forms  of  medicine. 
In  common  with  powders,  they  have  the  advantage  of  being  accu- 
rately divided,  so  that  the  patient  is  not  dependent  upon  any  of  the 
uncertain  means  of  approximate  measurement  necessary  in  adminis- 
tering liquids.  They  are  also  more  portable.  The  contact  is  so  slight 
with  the  organs  of  taste,  in  swallowing,  that  the  most  offensive  sub- 
stances can  be  swallowed  in  this  form  with  comparatively  little  incon- 
venience. There  are,  however,  a  few  people  who  cannot  swallow  them ; 
this  is  the  case,  too,  with  young  children,  for  whom  some  other  form 
is  preferable. 

The  size  of  pills  is  necessarily  limited  to  from  four  to  five  grains  of 
vegetable  powders,  or  five  to  six  grains  of  heavy  mineral  substances. 
including  the  excipient,  though  these  quantities  are  larger  than  usual. 

The  kind  of  Substances  best  adapted  to  the  Pilular  Form, 

a.  All  those  suitable  to  the  form  of  powders,  which  are  given  in  small 

doses. 

b.  The  gum  resins,  balsams,  and  turpentine. 

c.  Substances,  the  operation  of  which  it  is  desirable  to  retard  ;  as  in 

certain  aperient  and  alterative  pills. 

d.  Insoluble  substances,  which  are  too  heavy  to  give  conveniently 

suspended  in  water. 

e.  Very  disagreeable  and  fetid  substances. 
/.  The  vegetable  extracts. 

The  kind  of  Substances  unsuited  to  the  Pilular  Form, 

a.  Those  which  operate  only  in  doses  exceeding  fifteen  or  twenty 

grains,  or  too  large  for  tnree  or  four  pills. 
i.  Deliquescent  or  efflorescent  salts. 

c.  Bodies  of  such  consistence  as  to  require  an  undue  proportion  of 

dry  or  viscid  material  to  make  a  mass,  except  such  as  have  a  very 
small  dose ;  as  croton  oil. 

d,  Yery  volatile  substances ;   as  carbonate  of  ammonia,  except  with 

certain  precautions. 
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c.  Deliquescent  salts,  and  those  containing  a  large  proportion  of  water, 
unless  this  be  suitably  absorbed  by  associated  dry  powder. 

/.  Those  which  are  prescribed  for  immediate  eflFect ;  as  emetics,  diffu- 
sible stimulants. 

g.  Essential  oil,  in  quantity  exceeding  half  a  drop  to  each  pill. 

The  formation  of  a  pill  mass  is  sometimes  a  matter  of  considerable 
difficulty ;  sometimes,  from  a  want  of  adhesiveness  of  the  ingredients ; 
sometimes,  from  the  difficulty  of  incorporating  them  equally  together. 
Under  the  head  of  The  Art  of  Dispensing,  I  shall  introduce  some 
hints  upon  the  mode  of  overcoming  difficulties  of  this  kind,  and  for 
the  present  shall  confine  myself  to  the  mode  oi prescribing  pills. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optional 
with  the  apothecary  ?  In  answering  this,  we  necessarily  bring  into 
view  the  therapeutical  relations  of  this  ingredient,  and  shall  find  that 
it  may  be  active  or  inert,  according  to  the  choice  of  the  prescribes 

If  the  basis  be  a  vegetable  powder,  like  rhubarb  or  aloes,  a  mass 
can  be  readily  formed  by  moisture,  without  the  aid  of  any  adhesive 
material ',  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an  unadhesive 
vegetable  powder,  it  requires  an  addition  to  give  it  the  form  of  a 
mass ;  that  addition  will  add  somewhat  to  the  bulk  of  the  ingredients 
prescribed,  and  perhaps,  if  the  dose  be  large,  will  make  the  pills  too 
bulky  ;  in  this  case,  it  is  important  that  the  physician  should  not  over- 
look the  excipient,  which  he  may  include  among  the  medicinal  ingre- 
dients, or  make  due  allowance  for,  in  apportioning  the  quantity  to 
each  pill. 

The  following  rule  for  prescribing  pills  will  obviate  the  disadvan- 
tage of  adding  to  the  size  by  the  use  of  inert  excipients:  when  the 
lasis  is  an  unadhesive  material^  one  of  the  other  medicinal  ingredients 
should  he  an  extract  or  a  vegetable  powder,  which  will  form  a  mass  by 
moisture  alone. 

To  illustrate  this,  I  would  refer  to  prescriptions  No.  12  and  Xo.  55, 
in  both  of  which  the  adjuvant  possesses  this  quality,  while  in  a  large 
number  of  cases,  the  constituent  or  vehicle  is  of  little  or  no  thera- 
peutic value. 

It  will  be  proper  in  this  connection  to  run  over  the  several  sub- 
stances, added  with  a  view  to  giving  body  to  pill  masses,  or  adapting 
medicines  to  the  pilular  form,  so  as  to  point  out  the  special  adaptations 
of  each. 

Soap^  which  is  employed  in  the  officinal  pills  more  than  any  other 
excipient,  is  well  adapted  to  combine  with  resinous  substances,  the 
solubility  of  which  it  increases,  while  it  acts  as  an  antacid,  and  per- 
haps aperient.  It  has  been  suggested,  that  it  is  incompatible  with 
opium,  with  which  it  is  prescribed  in  the  officinal  piL  opii,  as  the 
alkali,  especially  when  present  in  excess,  tends  to  separate  the  morphia 
from  its  native  combination.  Some  experiments  made  by  my  assist- 
ant, Thomas  Weaver,  confirm  this  idea. 

&jrnp  is  often  used  as  an  excipient,  which  adds  but  little  to  the  bulk 
of  a  pill  mass,  and  is  eflFectual  in  some  cases,  where  water  alone  would 
not  give  the  requisite  tenacity;  it  does  not  answer  a  good  purpose,  how- 
.  ever,  with  certain  metallic  salts,  which  dispose  the  mass  to  crumble. 
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Honey  and  molasses^  forms  of  uncrystalliz^ible  sugar,  are  better 
adapted  to  the  general  purposes  of  pill  making.  Masses  made  with 
these  are  not  so  liable  to  crumble,  and  possess  the  great  advantage  of 
remaining  moist  and  soluble  for  a  longer  period.  On  account  ot'  the 
last-named  property,  honey  has  been  substituted  for  syrup  in  the 
officinal  recipe  for  sulphate  of  quinia  pills,  in  the  last  edition  of  the 
Pharmacopoeia, 

Oiim  Arabic  is  directed  to  be  added,  where  the  requisite  adhesive- 
ness will  not  result  from  the  use  of  syrup  or  honey  alone ;  it  is  not  a 
very  good  excipient,  either  added  in  the  form  of  powder,  or  of  a  thick 
mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard.  Tragacanth 
forms  a  less  hard  and  insoluble  mass  than  acacia.  The  officinal  syrup 
of  gum  Arabic  is  made  with  a  special  view  to  this  use. 

Alcohol  and  essential  oilsj  by  softening  down  resinous  substances, 
facilitate  their  incorporation  together  in  mass,  and,  being  held  by  these 
with  considerable  tenacity,  prevent  their  rapidly  becoming  too  hard. 
Lactucarium  may  be  brought  to  a  pilular  consistence  by  the  use  of  a 
small  proportion  of  chloroform^  which  rapidly  evaporates,  leaving  the 
pills  of  an  elegant  consistence.  Oil  of  turpentine  is  well  adapted  to 
softening  white  turpentine,  so  as  to  incorporate  it  with  other  ingre- 
dients, as  in  Otto's  emmenagogue  pills.  These  excipients  must  be 
added  with  care,  or  they  will  render  the  mass  quite  too  soft. 

An  important  use  of  essential  oils  in  pills,  is  to  prevent  mouldiness, 
and  the  disagreeable  odor  which  vegetable  powders  acquire  when 
moistened ;  they  should  be  added  in  very  small  proportion  for  this 
purpose,  as  they  rather  interfere  with  than  promote  the  adhesiveness 
of  the  mass. 

Crumb  o/*  Jrcoc?  furnishes  a  convenient,  and  when  not  too  dry,  a  very 
tenacious  vehicle  for  substances  given  in  small  dose,  and  which  require 
diluting,  rather  than  combining  in  a  small  bulk. 

Confection  of  rose  is  adapted  to  similar  uses,  though  more  moist  and 
less  tough  in  consistence.  When  made  from  the  rosa  gallica,  it  is 
astringent,  and  adapted  to  combining  certain  vegetable  powders  be- 
longing to  that  class;  as  usually  met  with,  it  contains  no  tannin,  being 
made  from  our  common  varieties  of  rose.  Confection  of  orange-peel, 
and  aromatic  confection,  are  adapted  to  similar  uses. 

The  Officinal  Pill  Masses, — These  may  be  described  in  this  place  as 
preparations  well  adapted  to  use  as  excipients,  though  very  frequently 
prescribed  singly. 

Pilul<je  Hydrargyria  U.  S. 

This  is  the  officinal  designation  of  the  preparation  commonly  called 
blue  pill,  and  directed  in  the  Pharmacopoeia  to  be  divided  into  pills 
of  three  grains  each ;  as  usually  kept  by  physicians  and  druggists  in 
an  undivided  state,  it  is  more  appropriately  called  massa  hydrargyria 
mercurial  mass.  It  is  usually  prepared  by  drug  millers  and  chemical 
manufacturers,  by  triturating  together,  in  appropriate  mechanical  con- 
trivances, mercury,  conserve  of  rose,  liquorice  root  in  powder,  and 
some  rather  moist  viscid  material,  as  powdered  althea  root,  in  such 
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proportion  that  three  parts  by  weight  of  the  mass  shall  contain  one  of 
mercury,  thoroughly  divided,  and  partly  oxidized. 

To  my  friend  and  former  pupil,  Thomas  Weaver,  the  reader  is 
indebted  for  the  suggestion  of  the  following  good  extemporaneous 
process  for  the  preparation  of  this  heretofore  troublesome  mass.  It 
IS  adapted  equally  to  producing  a  sofl  or  a  pulverulent  article,  and  is 
so  rapid  and  easy  as  to  supersede  the  necessity  for  the  use  of  ma- 
chinery for  small  quantities.  Its  importance  as  a  practical  improve- 
ment will  be  appreciated  by  those  who  have  attempted  to  prepare 
blue  mass  with  the  pestle  and  mortar  by  the  officinal  process,  and  by 
such  as  have  been  disappointed  in  the  quality  of  the  manufacture 
article  as  met  with  in  commerce. 

To  make  three  ounces  of  Blue  Mass  extempotaneotisly. 

Take  of  Mercury 3j. 

Powdered  liquorice  root        ....  5ss. 

"        rose  leaves 3vj. 

Honey 3vj. 

Triturate  the  honey,  liquorice  root,  and  mercury,  rapidly  together 
for  three  minutes,  or  until  all  the  globules  of  mercury  disappear,  then 
add  the  rose  leaves,  and  work  the  whole  into  a  uniform  mass ;  if  it  is 
too  stiff,  moisten  with  a  little  water. 

According  to  James  Beatson,  late  apothecary  to  the  U.  S.  Naval 
Hospital,  at  New  York,  the  same  object  may  be  accomplished  by  tri- 
turating the  mercury  with  the  honey,  until  the  former  is  completely 
extinguished;  then  adding  rose-water,  powdered  rose  leaves,  pow- 
dered liquorice  root,  and  sugar,  to  make  up  the  requisite  proportion. 

W.  W.  Stoddart  triturates  the  mercury  with  the  powdered  liquor- 
ice root,  kept  moist  by  a  little  rose-water,  and  then  adds  the  confec- 
tion of  roses. 

To  make  Powdered  Blue  Mass. 

Take  of  Mercury sj. 

Powdered  liquorice  root        .        .        .         .  Sj. 

"        rose  leaves 3vj. 

Simple  syrup f^ij. 

Triturate  the  mercury,  one-fourth  of  the  powdered  liquorice  root, 
and  the  simple  syrup  rapidly  together  for  three  minutes,  or  until  the 
globules  disappear,  and  then  incorporate  the  powdered  rose  leaves, 
and  the  remainder  of  the  powdered  liquorice  root,  and  spread  the 
whole  out  to  dry  in  a  warm  place.    Eeduce  this  to  powder. 

Blue  mass  is,  perhaps,  the  most  popular,  as  it  is  the  mildest  form  of 
mercurial  preparation ;  it  is  well  adapted  to  use  in  pill  or  powder, 
either  combined,  as  in  several  prescriptions  which  follow,  or  singly, 
in  doses  of  from  one  to  ten  grains. 

Blue  mass,  when  designed  to  act  on  the  liver  without  producing  a 
cathartic  effect,  may  be  combined  with  opium  or  a  pure  astringent. 
It  is  frequently,  however,  combined  with  cathartics,  to  increase  its 
tendency  to  operate  on  the  bowels.    Perhaps  a  majority  of  the  mild 
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cathartic  pills,  prescribed  by  practitioners  and  those  sold  as  nniverpal 
remedies,  contain  this  useful  ingredient ;  and,  in  fact,  blue  pills  are 
very  commonly  known  and  taken  by  those  who  prescribe  for  them- 
selves for  what  is  popularly  known  as  "  biliousness,"  and  various  forms 
of  liver  complaint. 

From  specimens  of  blue  mass  which  have  been  dried  at  a  moderate 
heat,  a  very  convenient  powder  may  be  prepared,  which  is  well  suited 
for  conversion  into  the  pilular  form,  and  into  compound  powders. 

Blue  mass  was  formerly  much  adulterated,  but  is  now  supplied  to 
the  trade  of  reliable  quality  by  several  first-rate  manufacturers. 

PilulcB  Ferri  Oarbonatis,  U.S. 

Vallette's  Mass  is  a  very  mild  and  soluble  preparation  of  iron,  made 
by  incorporating  freshly-precipitated  protocarbonate  of  iron  with 
honey,  or  a  mixture  of  honey  and  gum  tragacanth,  or  some  similar 
saccharine  vehicle  which  experience  has  taught  the  manufacturer  to 
prefer,  and  by  evaporation  concentrating  into  a  solid  pilular  mass. 
This  may  be  taken  by  itself,  in  a  dose  of  from  ten  to  thirty  grains,  or 
may  be  used  as  an  adjuvant  or  vehicle  to  other  medicinal  substances, 
particularly  dry  powders,  as  in  those  numerous  cases  where  iron,  in 
small  doses,  is  indicated  along  with  bitter  tonics. 

PilulcB  Cbpat Jop,  U.  S. 

Copaiba  mass,  although  seldom  employed  as  a  vehicle,  is  not  un- 
suited  to  this  use ;  it  is  directed  to  be  made  by  incorporating  one 
drachm  of  calcined  magnesia  with  two  ounces  of  copaiva,  a  recipe 
which  it  is  very  difficult  to  follow,  so  as  to  get  a  solid  mass.  The 
copaiva  must  be  thick  and  resinoid,  and  the  magnesia  recently  cal- 
cined, or  the  required  thickening  will  not  occur.  The  introduction 
of  wax,  in  considerable  quantity,  to  give  it  consistence,  should  not  be 
allowed.    Its  dose  is  from  five  to  ten  grains. 

The  Extracts. 

This  class,  which  is  much  the  best  adapted  to  the  pilular  form, 
should  not  be  overlooked  in  prescribing  several  ingredients;  some 
one  extract  can  usually  be  selected  which  will  meet  a  therapeutical 
indication,  while  it  serves  the  purpose  of  an  excipient. 

Thus,  in  sedative  or  narcotic  pills,  we  have  the  choice  of  five  or  six 
extracts  to  incorporate  with  any  unadhesive  or  other  material,  so  as  to 
gain  efficiency  without  too  large  a  bulk.  In  directing  a  tonic  remedy 
in  this  form,  extract  of  gentian,  quassia,  cinchona,  or  nux  vomica  will 
come  in  play.  While,  as  a  vehicle,  for  the  mercurials  in  cutaneous  or 
syphilitic  diseases,  extract  of  conium,  or  of  sarsaparilla,  may  be  used. 
The  use  of  the  cathartic  extracts,  and  of  extract  of  taraxacum  for  similar 
purposes,  is  too  common  to  need  comment.  We  also  have  an  illus- 
tration of  an  elegant  and  efficient  compound,  made  on  this  principle, 
in  the  so-called  Dr.  Vance's  Gout  Pills  (Prescription  No.  28). 

The  following  Tables  show,  in  a  general  way,  the  classes  of  drugs 
adapted  to  the  ^rm  of  powder  and  pill. 
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Medicines  adapted  to  the  Form  of  Powder. 

IKSOLUBLB  MIHBRAX  8UB8TANCBS,  VBGHTABLB  PBODUCTS  AlTD  SOME  80LUBLB  BUBSTASCBS. 


■^r 


INSOLUBLE  ;    TOO  LABQB  DOSES  FOB 
PILLS. 

Carbo  ligni. 
Magnesia. 
Calois  phosph. 
Tot.  bitart. 
Sulphur  sublim. 
Greta  ppt. 
Ferri  suboarb. 
Ferri  phosph.  and  others. 
Vegetable  Powders: — 
Powd.  cinchona. 

colomba. 

gentian. 

rhubarb  (coarse). 

jalap. 

oubebs, 

and  others. 


il 

(C 

u 


IK  CEBTAIV  COMBIVATIONS,  AKD  WBBV 
PILLS  ABE  OBJECTED  TO. 

Powd.  pil.  hydrarg. 
^     est.  ooloo.  oomp. 
opium, 
digitalis, 
nux  Yom. 
kino. 

acid,  tannic. 
'*    gallic, 
potas.  nit. 
Opium  alkaloids. 
Cinchona    '* 
Subnit.  bismuth, 
and  many  others. 


cc 
it 
it 
it 
ii 
a 
a 


Diluents  for  Substances  prescribed  in  Form  of  Powders. 


Sugar. 
Lactin. 
Mannite. 
Powd.  acacia. 
'*     cinnamon, 
and  others. 


Aromatic  powder. 
Powd.  ezt.  liquorice. 

tragacanth. 

elm  bark. 


a 


Medicines  adapted  to  Pilular  Form. 

POWDBBS  GIYBir  IN  LESS  THAN  GB.  XV  DOSES  GUM  BESINS  EZTBACT8 ;   ALSO  0LB0-BE8IX8 

AND  OILS  IN  SMALL  PBOPOBTION. 


•\r" 


UNADHBSIVB  MATBBIALS. 

Calomel. 

Pulv.  ipecac,  et  opii. 
Bismuth,  subnit. 
%  Morphia  acetas,  &c. 
Strychnia. 
Pulv.  digiUlis. 

"      ipecac. 
Plumbi  acetas. 
Ant.  et  pot.  tart. 

"    sulphuret. 
Argenti  nitras. 
Argenti  ozidum. 
Ferri  pulvis. 

'*    subcarb. 

"     (other  salts). 
Potas.  iodid. 
Camphor,  and  others. 
Difficult  to  combine,  except  by  Peculiar 
Treatment: — 

01.  tiglU. 
"  terebinth. 
Ferri  iodidum. 
Copaiba,  and  others. 


GOOD  MEDICINAL  EZCIPIENTS. 

Extracta. 
Pil.  hydrarg. 
"    oopaibs. 
"    ferri  carb. 
Terebinthina. 
With  Moisture : — 
Pulv.  aloes. 
"     rhei. 
"     kino. 
"     acidi  tannioi. 
"     opii. 

"       8Cill89. 

Sulph.  bebeerina. 

Ferri^itras. 

Assafoetida,  and  others. 
With  Alcohol:— 

Quaiacum,  and  others. 
With  Dil.  SO^  .— 

Qulnis  sulph. 

CinchonisB  sulph. 

Quinidifld  sulph. 

Quinoidina. 
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Inert  ExcipienU. 

Pair,  gum  Arab.  Sjmp  of  gam. 

"     tragaoanth.  Honej. 

Castile  soap.  Treacle. 

Cramb  of  bread.  87raps. 
Confeotions. 

Id  the  following  officinal  and  extemporaneous  prescriptions,  some 
of  which  are  extracted  from  standard  works,  others  from  the  exten- 
sive files  of  the  dispensing  establishment  over  which  I  preside,  and  a 
few  which  I  venture  to  offer  for  trial,  I  have  endeavored  to  point  out 
the  most  approved  methods  of  compounding  medicines  in  the  form  of 
powders  ana  pills. 

Examples  of  Extemporaneous  Prescriptions  in  the  farm  of  Powders  and 
Pills^  including  thxm  in  the  PharmacopoBia  under  the  heads  Pulveres 
and  Piluke. 

Astringents. 

No.  1. —  Used  in  Obstinate  Diarrhoea. 

1  powder. 

Take  of  Alum        .        .        .        .    3y  20  grs. 

Kino         ....    5s3  5  grs. 

Mix  apd  reduce  to  a  very  fine  powder,  and  distribute  this  into  six 
papers.    Doss,  one  every  two  or  three  hours. 

The  alum  and  kino  are  incompatible  in  liquid  form,  and  hence,  when 
associated  together,  should  always  be  prescribed  in  powder.  The 
dose  is  too  large  for  the  pilular  form. 

No.  2. — Adapted  to  substitute  many  Simple  Vegetabk  Astringents, 

Eaoh. 

Take  of  Tannic  acid       .        .    gr.  xij  1  grain. 

Confection  of  rose     .    gr.  vj  J  grain. 

Make  a  mass  and  divide  into  twelve  pills.  Dose,  one  every  two 
hours.  -• 

The  above  may  be  made  into  powders  by  substituting  an  aromatic, 
astringent,  or  inert  powder  for  the  confection. 

No.  8. —  Used  in  Diarrhoea, 

Back. 

Take  of  Tannic  acid        .  .  .  9j  2  grs. 

Acetate  of  morphia  .  .  gr.  j  ^  gr. 

Sugar         .        .  .  .  gr.  X  1  gr. 

Oil  of  caraway  .  .  .  ^  j  trace. 

Triturate  together,  and  distribute  into  ten  papers.  Dose,  one  every 
three  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphia  salt,  or  by 
the  substitution  of  sufficient  syrup  for  the  sugar,  the  whole  may  be 
made  into  the  pilular  form. 
88 
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No.  4. — Chalk  Powders, 

Eaoh. 

Take  of  Prepared  clialk  .        .    3u  15    grs. 

Gum  ArabiO)  in  powder  7J  grs. 

Sugar,  each        .        .    3j  7  J  grs. 

Powdered  cinnamon  .    gr.  x  1^  grs. 

Triturate  together  into  a  uniform  powder,  and  divide  into  eight 
doses. 

Chalk  mixture.  No.  71,  spoils  by  keeping  in  hot  weather,  and  is, 
moreover,  much  more  bulky  than  an  equal  quantity  of  the  ingredients 
in  the  above  form,  which  is  especially  convenient  for  travellers.  Opiam, 
kino,  or  other  remedies  adapted  to  increase  or  modify  its  action,  may 
be  added  in  powder,  as  their  Galenical  solutions  are  to  the  mixture. 
One  of  the  very  best  additions  for  a  common  form  of  diarrhcea  is  that 
of  powdered  blue  mass,  of  which  gr.  xvj  to  5ss  may  be  added  to  the 
above. 

No.  5. — Powders  of  Chalk  and  Opium. 

Take  of  Precipitated  carbonate  of  lime  .  .  3j« 
Tincture  of  opium  ....  f3j. 
Pulv.  piL  hydrarg gr.  x. 

Triturate  in  a  mortar  and  expose  till  it  is  dry,  then  divide  into  ten 
powders.  Dose,  one  every  three  hours  until  the  symptoms  are  checked. 

No.  6. — For  the  Diarrhcea  of  Young  Children. 

Take  of  Acetate  of  lead  .  .  •  gr.  ij  i 

Opium         .        .  .  .  gr.  as  if^ 

Camphor     .        .  .  .  gr.j  ^^ 

Sugar  .        .  .  .  gr.  iij  4 

Triturate,  and  divide  into  twelve  papers.  Dose,  one  every  two 
or  three  hours. 

The  child  should  be  kept  quiet,  and  fed  upon  arrowroot,  flour 
boiled  in  milk,  or  a  mixture  of  barley-water  and  cream. 

For  adults,  the  whole  quantity  prescribed  may  be  taken  at  one  dose. 

Tonics  and  Abomatics. 
No.  7. — Anil' Intermittent  Powders. 

Eaoh. 

Take  of  Powdered  cinchona     .        .    Sj  5J- 

"         serpentaria  .    3ij  gr.  xv. 

Sulphate  of  quinia      .        .    gr.  viij      gr.  j. 

Mix  and  distribute  into  eight  papers.  Doss,  one  every  hour,  com- 
mencing eight  hours  before  tne  expected  paroxysm. 

The  sulpnate  of  quinia  is  often  omitted,  but  increases  the  efficiency 
of  the  powder,  especially  when  the  bark  is  not  of  the  finest  quaJity. 
The  serpentaria  is  often  substituted  by  more  powerful  stimulants,  as 
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cloves,  or  capsicum,  or  oil  of  black  pepper;  and  sometimes  to  obviate 
costiveness,  a  saline  cathartic  is  added. 

No.  8. — Pilules  Qutnice  Sulphatis,  U.  S. 

Reduced.  Each. 

Take  of  Sulphate  of  quinia  .        .    3j  9ij  1  gr. 

Powdered  gum  Arabic    .    Jij  gr-  x        J  gr. 

Houej     •        •        •        •    q.  8.        q.  s. 

Make  a  mass,  and  divide  into  480  pills  (reduced  quantity,  40),  of 
which  the  dose  in  intermittents  is  one  every  hour,  between  the  parox- 
ysms. 

These  officinal  pills  are  less  used  than  formerly,  as  it  is  now  custom- 
ary to'  give  larger  doses,  and  less  frequently,  and  they  are  found  less 
convenient  than  pills  or  powders,  of  three,  four,  or  five  grains  each. 

Sulphate  of  quinine  may  be  made  into  pills  by  the  following  pro- 
cess, which  has  been  called  Parrish's.  (See  paper  by  the  author,  in 
the  American  Journal  of  Pharmacy^  vol.  xxv.  p.  291.) 

No.  9. — PilU  of  the  Soluble  Sulphate  of  Quinia. 

Eaoh. 

Take  of  Sulphate  of  quinia         .        .    9j  gr.  v. 

Aromatic  sulphuric  acid        .     ni^xij  niiij. 

Drop  the  acid  upon  the  sulphate  on  a  tile  or  slab,  and  triturate 
with  a  spatula,  until  it  thickens  and  assumes  a  pilular  consistence,  then 
divide  into  four  pills. 

The  five  grain  quinine  pill  made  in  this  way,  is  not^larger  than 
many  pills  in  common  use ;  they  may  be  conveniently  made  of  two, 
three,  four,  or  five  grains. 

The  large  number  of  combinations  in  which  sulphate  of  quinia  is 
associated  with  other  remedies  cannot  be  here  noticed ;  to  some  of 
these,  as  in  combining  the  other  alkaloids  with  it,  the  elixir  of  vitriol 
process  is  well  adapted ;  in  other  cases  it  is  inadmissible.  If  an  ex- 
tract in  small  quantity,  or  a  vegetable  powder,  is  to  be  added  to  the 
mass,  it  should  be  incorporated  with  the  quinia  salt,  when  by  tritura- 
tion on  the  slab  it  begins  to  thicken  into  a  paste. 

Persons  not  accustomed  to  making  quinine  pills  by  this  process 
sometimes  allow  the  sulphate  to  become  too  dry  and  unadhesive  to 
mould  into  pills.  This  is  from  not  seizing  the  proper  moment  just  as 
the  mass  has  ceased  to  be  too  soft,  and  before  it  becomes  dry ;  it  is 
then  quite  plastic,  and  becomes  particularly  so  by  contact  with  the 
warmth  and  moisture  of  the  thumb  and  fingers.  A  drop  of  syrup  or 
honey,  which  should  always  be  at  hand  on  the  counter,  by  being 
added  at  the  proper  moment  will  prevent  this  hardening. 

Sulphate  oi  quinia  will  make  a  very  good  pill  mass  by  using  one 
grain  of  glacial  phosphoric  acid,  or  a  quarter  of  a  grain  of  tartaric 
acid,  to  each  grain  of  the  quinia  salt. 
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No.  10. — Pills  of  Sulphate  of  Omchonia. 

BaoIu 

Take  of  Sulphate  of  cinchonia    •        .    9j  gr.  j. 

Powdered  tragacanth     .        .    gr.  ij  gr.  jV 

Triturate  together,  and  add  sufficient  water  to  make  a  mass,  which 
divide  into  twenty  pills ;  these  pills  are  esteemed  about  equal  to  those 
of  sulphate  of  quinia  in  most  cases. 

No.  11. — Pilb  of  Sulphate  of  Quinidia,. 

Baoh. 

Take  of  Sulphate  of  quinidia      .        .    9j  gr.j. 

Powdered  tragacanth    .        .    gr.  ij  gr.  y\y. 

Triturate  together,  and  add  water  sufficient  to  make  a  mass,  which 
divide  into  twenty  pills.  These  are  esteemed  about  equal  to  sulphate 
of  quinia  pills  of  the  same  proportion. 

The  use  of  tragacanth  instead  of  gum  Arabic  would  be  an  improve- 
ment in  the  officinal  sulphate  of  quinia  pills ;  it  diminishes  the  size, 
and  keeps  them  longer  moist  and  soluble. 

I  have  experimented  with  sulphate  of  cinchonia  and  sulphate  of 
quinidia  with  reference  to  the  formation  of  pill  masses  with  elixir  of 
vitriol,  and  find  that  sulphate  of  cinchonia  requires  about  one  drop  to 
three  grains,  and  sulphate  of  quinidia  three  drops  to  two  grains.  They 
thicken  into  a  firm  mass  with  less  facility  than  the  quinine  salt,  and 
in  fact  require  sometimes  an  hour  or  two  to  become  firm  enough  to 
roll  out ;  this  is  remedied  by  adding  a  little  of  some  vegetable  powder, 
as  gum  Ar^ic  or  starch,  wnich,  however,  increases  the  bulk. 

Practitioners  are  still  disposed  to  examine  the  relative  merits  of 
the  cinchona  alkaloids  as  antiperiodics.  In  the  Pennsylvania  Hos- 
pital, and  other  of  our  large  charities,  the  experience  of  the  medical 
staff  is  favorable  to  substituting  for  the  more  expensive  sulphate  of 
quinia,  sulphate  of  cinchonia,  and  sulphate  of  quiniaia  in  the  same  dose. 

A  still  cheaper  form  of  cinchona  preparation  is  the  following : — 

No.  12. — Pilh  of  Chinoidine. 

Take  of  Chinoidine ^J* 

Aromatic  sulphuric  acid    .        .        .    ^,  v.  or  q.  s. 

Soften  the  chinoidine  with  the  acid,  in  a  mortar,  and  divide  into 
twenty  pills. 

Combinations  of  salts  of  quinia  and  iron  are  much  resorted  to  in 
ansBmia  accompanied  by  want  of  appetite ;  of  these,  two  instances  are 
given  below. 

No.  18. — Powders  of  Iron  and  Quinia, 

Take  of  Subcarbonate  of  iron    . 
Sulphate  of  quinia 
Aromatic  powder 


BMh. 

3j 

5gr8. 

gr-  vj 

igr. 

gr.  xij 

Igr. 
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Triturate  together,  and  distribute  into  twelve  powders.  Dose,  take 
a  powder  three  times  a  day  before  meals. 

The  proportion  of  sulphate  of  quinia  should  be  increased  when  it 
is  to  be  employed  in  convalescence  from  intermittents. 

No.  14. — Pills  of  Proio- Carbonate  of  Iron  and  Quinia. 

Baoh. 

Take  of  Sulphate  of  quinia  .        .        .    3j  1  gr. 

Mass  of  carbonate  of  iron  (Vallette's)     3j  3  grs. 

Mix,  and  make  into  twenty  pills.  DosB,  one  twice  or  three  times 
a  day. 

In  this  class  of  prescription,  the  sulphates  of  cinchonia  and  quinidia, 
and  of  bebeerina,  may  generally  be  substituted  for  that  of  quinia  with- 
out disadvantage. 

No.  15. — Pulvis  MdrphuB  AtUnuatus. 

R. — MorphisB  sulphatis gr.  j. 

Sacch.  lactis gr.  v. 

^isce. 

One  grain  is  designed  to  be  an  equivalent  to  one  grain  of  opium ; 
it  furnishes  a  convenient  form  for  administering  small  doses  oi  mor- 
phia in  prescription. 

No.  16. — Pills  of  Quevenne^s  Iron. 

Eaoh. 
Take  of  Iron  in  powder        .        .        .    gr.  CC  2  grs. 

Manna gr.  C  1  gr. 

Triturate  into  a  mass  and  divide  into  100  pills. 

Manna  is  an  excellent  excipient  for  Ferri  pulvis,  and  will  answer 
in  less  proportion,  if  very  small  pills  are  desired  ;  when  not  at  hand, 
it  may  be  substituted  by  honey  and  a  little  gum  Arabic,  or  tragacanth. 

In  a  number  of  cases  it  will  be  desirable  to  introduce  adjuvants; 
which  may  be  in  the  form  of  extract.  Extracts  of  conium,  of  aconite, 
cinchona,  nux  vomica,  and  quassia,  are  favorite  adjuvants  with  Que- 


venne's  iron. 


No.  17. — Pulvis  Aromaticus,  U.  S. 

Take  of  Cinnamon, 

Ginger,  of  each 3ij- 

Cardamom,  deprived  of  the  capsules. 

Nutmeg,  grated,  of  each  .        .        .        .    3j. 

Rub  them  together  into  a  very  fine  powder. 

In  this  preparation,  the  dry  powders  of  cinnamon  and  ginger  enable 
us  to  reduce  the  oily  nutmeg  and  cardamoms  to  a  fine  condition  ;  the 
whole  should  be  passed  through  a  sieve. 

By  trituration  with  honey,  syrup  of  orange-peel,  and  saffron,  this 
furnishes  confectio  aromatica. 
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In  compound  powders,  as  in  Prescription  No.  13,  this  is  a  frequent 
ingredient,  and  is  reconmnended  by  an  agreeable  flavor. 

No.  18.— Dr.  MUcMVs  Tonic  Pills. 

Each. 

Take  of  Extract  of  quassia       .        .    gr.  xxxvj  8  grs. 

Extract  of  conium,       .        .  i  gi** 

Subcarbonate  of  iron,  of  each    gr.  iij.  \  gr. 

Make  into  a  mass  with  a  few  drops  of  solution  of  arsenite  of  potassa 
(if  required) ;  then  divide  into  twelve  pills.  DosE,  a  pill  twice  or 
three  times  daily. 

No.  19. — Tonic  and  Aromatic  Pills.    (Dr.  Parrish,  Senior.) 

Each. 

Take  of  Sulphate  of  quinia      .        .  gr.  iij  \  gr. 

Powdered  capsicum    .        .  |  gr. 

Mace  ....  i  gr. 

Powdered  cloves         .        .  |  gr. 

Carbonate  of  ammonia,  each  gr.  vj  |  gr.    • 

Oil  of  caraway    .        .        .  gtt  iij  J  "I. 

^Confection  of  rose       .        .  sufficient  q.  s. 

Form  a  uniform  tenacious  mass,  and  divide  into  twelve  pills. 
No.  20. —  Used  in  Obstinate  Intermittents.    (Dr.  Chapman.) 

Baoh. 

Take  of  Sulphate  of  copper     .        .  gr.  iij  ^  gr. 

Powdered  opium       .        .  gr.  iv  J  gr. 

"         gum  Arabic      .  gr.  viij  |  gr. 

Syrup        ....  Sufficient. 

Make  a  mass,  and  divide  into  twelve  pills.  Doss,  one  every  three 
hours. 

No.  21. — Piluke  Ferri  Compositos^  U.S. 

Each. 

Take  of  Myrrh,  in  powder        .        .    3ij  1 J  gr. 

Carbonate  of  soda       .        .  1FeO,CO, 

Sulphate  of  iron,  of  each     .    3j  J  A  gr. 

Syrup  .         .         .         .    q.s.  q.s. 

Bub  the  myrrh  with  the  carbonate  of  soda,  then  add  the  sulphate 
of  iron,  and  again  rub  them ;  lastly,  beat  them  with  the  syrup  so  as 
to  form  a  mass  to  be  divided  into  eighty  pills. 

This  pill  is  similar  in  composition  to  Griffith's  Tron  Mixture.  Sup- 
posing a  reaction  to  take  place  between  the  salts  present,  proto-car- 
Donate  of  iron  would  be  produced,  which,  with  the  myrrh,  forms  an 
admirable  remedy  in  chlorosis,  &c.  I  should  greatly  prefer  the  use  of 
a  lump  of  fresh  myrrh  to  the  powdered  article  of  commerce. 
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No.  22.— Pilulce  Ferri  lodidi,  U.  S. 

Each. 

B.— Sulphate  of  iron      .  .  .  3j  ]FeI 

Iodide  of  potassium  .  ,  9iv  J  1|  grs. 

Tragacanth,  in  powder  .  .  gr.  x           J  gr. 

Sugar,  in  powder    .  .  .  3ss               f  gr. 

Beat  them  with  sjrup,  so  as  to  form  a  mass,  to  be  divided  into  forty 
pills. 

The  formation  of  iodide  of  iron  depends  upon  the  presenile  of  mois- 
ture and  fluids  to  produce  deliquescence.  The  mass  should  be  as  dry 
as  possible  to  be  plastic,  and  may  then  be  advantageously  kept  in  a 
tigntly  stopped  bottle. 

No.  28. —  Compound  Pills  of  Iodide  of  Iron, 

(Prescribed  by  Dr.  Buckler,  of  Baltimore.) 

Take  of  Iodide  of  potassium 5U« 

Iodide  of  iron 3j. 

Iodine gr.  vj. 

Extract  of  conium 5j* 

Triturate  the  iodide  of  potassium,  iodide  of  iron,  and  iodine  toge- 
ther with  a  few  drops  of  water  to  the  consistence  of  a  soft  paste,  then 
add  powdered  gum  Arabic  in  the  proportion  of  half  a  grain  to  each 
pill,  and  rub  into  a  smooth  paste.  Incorporate  with  the  whole  the 
extract  of  conium,  and  make  mto  a  soft  mass,  with  a  mixture  of  equal 
parts  of  finely  powdered  elm  bark  and  liquorice  root.  Then  divide 
into  sixty  pills. 

The  combination  of  these  ingredients  is  a  matter  of  not  a  little  diffi- 
culty by  the  ordinary  method,  but  this  recipe,  furnished  by  Dr.  W.  S. 
Thompson,  of  Baltimore,  is  very  practicable  and  convenient. 

No.  24:.— Pills  of  Chloride,  of  Iron.    (J.  T.  Shinn.) 

Take  of  Tincture  of  muriate  of  iron  .        .        .    fjij. 

Evaporate  nearly  to  dryness,  and  add — 

Powdered  althea  root  ....    Sss. 

Triturate  into  a  pill  mass,  and  divide  into  ^40  pills,  each  of  which 
represents  about  ten  drops  of  the  tincture. 
They  should  be  kept  and  dispensed  in  vials. 

No.  25. — For  Chronic  Indigestion  and  Irritability  of  Stomach. 

Each. 

B. — Bismuthi  subnitratis  .        -    3j  10  grs. 

Pulveris  rhei     ....    Sm  5  gra. 

"        aromatici  .        .    9ij  6§  grs. 

Misce  et  divide  in  chart,  vj.    Signa. — Take  one  before  each  meal. 
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Nervous  Stimulants;  Antispasmodics. 

No.  26. — Pilulcd,  Assafcetidse,  U.  3. 

Redaoed.  Each. 

Take  of  Assafoetida      •        .    Siss        gr.  zxxyj        gr.  iij. 
Soap        .        .        .    Jss         gr.  zij  gr.  i. 

Beat  them  with  water,  so  as  to  form  a  mass,  and  divide  into  240 
pills.    (The  reduced  quantity  into  12  pills.)    DosE,  one  to  four  pills. 

No.  27. — Pilulce  Aloes  et  Assafcetidse,  U.  S,. 

Redaoed.         Each. 

Take  of  Aloes,  in  powder     .        .  )  gr.  1  J. 

Assafoetida      ...  >  gr.  xvj    gr.  l|. 

Soap,  each       .        .        .     3ss      j  gr.  l\. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  180 
pills.    (Beduced,  12  pills.)    Dose,  one  to  four  pills. 

No.  28. — Pilulce  Qalbani  Oompositce,  U.  S. 

Reduced.  Each. 

Take  of  Galbanum       .  gr.  1|. 

Myrrh,  each    .    3yj  each  gr.  xviij        gr.  IJ. 

Assafoetida      .    5U  gi*-  vj  g^'  h 

Syrup     .        .    Sufficient  Sufficient      gr.  3|. 

Beat  them  together,  so  as  to  form  a  mass,  to  be  divided  into  240 
pills.    (Beduced,  12  pills.)    Dose,  one  to  three  pills. 

No.  29. — Dr,  OtUfs  Antispasmodic  Powders. 

Take  of  Black  mustard  seed, 
Powdered  sage, 

Powdered  ginger,  equal  parts  by  measure. 
Mix  thoroughly. 

Dose,  three  teaspoonfuls,  for  three  mornings  in  succession;  discon- 
tinue three ;  then  give  as  before.  To  be  moistened  with  water  or 
molasses. 

This  powder  is  highly  recommended,  in  epilepsy,  by  several  practi- 
tioners, and  recently  by  Dr.  Charles  D.  Hendry,  of  Haddonfield,  N.J. 

No.  ZO.— Pills  of  Nitrate  of  Silver. 

Take  of  Nitrate  of  silver 9j. 

Turpentine  (terebinthina,  U.  S.)      .        .        .    3j« 

Triturate,  with  the  addition  of  a  few  drops  of  oil  of  turpentine  if 
necessary,  to  make  a  uniform  pilular  mass,  which  divide  into  thirty 
pills.  Used  in  typhoid  fever,  epilepsy,  &c.  Doss,  one  pill  every 
three  or  four  hours. 
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Abterial  Stimulants. 

No,  31. — Powders  or  Pills  of  Cbrbonate  of  Ammonia^  Jtc. 

Take  of  Muriate  of  ammonia  (granalated), 

Dried  carbonate  of  soda,  each        .        .        .    3ij. 
Powdered  capsicum 9j. 

Triturate  into  a  uniform  fine  powder,  and  divide  into  ten  papers, 
which  should  be  wrapped  in  tinfoil. 

By  the  aid  of  moisture,  these  powders  are  made  to  react  with  each 
other  and  develop  carbonate  of  ammonia.  To  make  into  pills,  add  a 
portion  of  firm  and  rather  dry  conserve  of  rose.  Divide  into  twenty 
pills,  and  keep  them  in  a  vial. 

A  solution  of  mastich  in  ether  is  a  good  varnish  for  coating'these 
and  similar  pills :  they  should  be  as  dry  as  possible  before  using  this 
varnish. 

CsBSBBAL  Stimulants,  ob  Nabcotics. 
No.  82.— Pt7ttte  Opii,  U.  S. 

B«dao«d.  Eftoh. 

Take  of  Opium,  in  powder     .    3j  gr.  xij         gr.  j. 

Soap  .        .        -    gr.  xij        gr.  iiss        gr.  |. 

Beat  into  a  mass  with  water,  and  divide  into  60  pills.  (Reduced,  12.) 

The  officinal  pills  of  opium  have  long  appeared  to  me  to  be  defect- 
ive,  and  when  it  is  left  optional  what  ezcipient  to  employ,  I  use 
syrup,  or  syrup  of  gum  in  preference  to  soap,  which  is  apt  to  be  in« 
compatible  with  the  opium. 

Old  opium  pills  are  sometimes  in  request,  from  their  being  better 
retained  by  an  irritable  stomach,  and  from  the  fact  that  by  their  more 
gradual  solution,  they  afiect  more  favorably  the  diseases  of  the  lower 
intestine.  The  best  way  to  make  pills  to  be  kept  for  this  purpose  is 
to  select  a  portion  of  the  solid  mass  in  its  natural  and  plastic  condi- 
tion, and  to  divide  it,  without  admixture,  into  the  required  number  of 
pills ;  these,  as  they  contract  and  harden,  will  become  compact  and  of 
slow  solubility. 

No.  88. — Anodyne  Pills. 

Eftoh. 

Take  of  Acetate  of  morphia   .        .        •    gr.  j  gr.  J. 

Extract  of  hyoscyamus      .        .    gr.  iv  gr.  |. 

Triturate  into  a  pill  mass,  and  divide  into  eight  pills.  Dose,  one 
pill,  repeated  if  necessary. 

These  are  very  small,  and  are  not  astringent  in  their  effects  on  the 
bowels. 
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No.  84. — "jDr.  Vance^s  Rheumatism  and  Gout  PilhP 

Each. 

R. — Extract!  colchici  acetici    .        .    3ss  gr.  1  J. 

Pulveris  ipecacuanhsd  et  opii    .    5iss,  gr.  vj         gr.  iv. 

Misce  et  divide  in  pilulas  zxiv.  Signa. — Take  two  at  night  and 
one  before  breakfast  and  dinner. 

This  is  a  most  valuable  combination,  having  been  found  efficacious 
in  a  great  many  cases. 

No.  85. — Lartique^a  Oout  Pills. 

Each. 

R. — Extracti  colocynthidis  compositi    .    5iss,  gr.  vj    gr.  4. 
"        colchici  acetici  .        .    gr.  x  gr.  f . 

"        digitalis  .        .        .    gr.  v  gr.  J. 

Misce,  fiat  massa  in  pilulas  xxiv  dividenda.  Signa. — Take  two  for 
a  dose. 

No.  86. — Pilb  of  Camphor  and  Opium. 

Each. 

R. — Camphorae gr.  xxiv  gr.  2. 

Pulveris  opii  .        .        .        •  gr.  vj  gr.  J. 

Alcoholis gtt.  vj  trace. 

Confectionis  ros»  .        .        .        .  q.  s.  q.  s. 

Misce,  et  fiant,  secundum  artem,  pilulae  xij.  Signa, — DosE,  from 
one  to  two  pills. 

"  ExoiTO-MoTOR  Stimulants." 

No.  87. — Powders  given  iji  Uterine  Hemorrhages. 

Each. 

Take  of  Ergot,  freshly  powdered  .        .    3j  gr.  10. 

Alum,  in  powder     .        .        .    9j  gr.  3J. 

Mix  and  divide  into  six  equal  parts. 

Sometimes  borax  is  substituted  for  alum  in  similar  combinations. 

Arterial  Sedatives. 
No.  88. — Pouxiers  of  Nitre  and  Tartrate  of  Antimony. 

Each. 

Take  of  Tartrate  of  antimony  and  potassa    gr.  j        gr.  j\j. 
Nitrate  of  potassa        .        .        .  gi*.  2|. 

Sugar,  each  .        •        .        .    5s3  gr.  2|. 

Triturate  into  powder,  and  distribute  equally  into  twelve  papers. 
Some  powders  of  this  class  are  introduced  among  the  liquid  prepa- 
rations. 
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Emetics. 
No.  89. — 4  Prompt  and  Efficient  Emetic. 

^  Each. 

B. — Pulveris  ipecacaanhas  .        .        .    Jss         gr.  xv. 

Antimonii  et  potassas  tartratis     .        .    gr.  ij      gr.  j. 

Misce  et  divide  in  pulveres  ij.  Signa. — Take  one  in  a  little  mo- 
lasses, or  sugar  and  water,  and  follow  it  by  a  draught  of  warm  water. 
If  one  powder  does  not  produce  the  effect,  the  second  may  be  taken 
soon  after. 

Sometimes  calomel  is  added  to  emetic  powders,  and  both  a  purga- 
tive and  emetic  effect  are  produced.  Emetics,  as  such,  are  never 
given  in  pill. 

Cathartics  and  Laxatives. 

To  this  class  belong  six  of  the  pills,  and  two  of  the  compound  pow- 
ders of  the  Pharmacopoeia. 

No.  AO.—Piluloi  Bhei,  U.  S. 

Redaoed.  Each. 

Take  of  Rhubarb,  in  powder  .    5vj.        gr.  xxxvj      gr.  3. 
Soap  .        .        .    3ij  gr.  xij  gr.  1. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  120 
pills.    (Keduced,  into  12  pills.) 

The  roUowing  recipe  will  make  an  elegant  rhubarb  pill  without  the 
use  of  soap,  which  is  objectionable  as  imparting  a  disposition  to  be- 
come mouldy,  and  produce  an  unpleasant  odor  when  damp. 

Eadh. 

Take  of  Powdered  rhubarb      .        .    gr.  xlviij  gr.  iv. 

Comp.  tincture  of  cardamom  gtt.  xlviij  gtt.  iv. 

Triturate  into  a  mass,  and  divide  into  twelve  pills. 

No.  41. — Piluke  Rhei  Composited^  U.  S. 

Take  of  Rhubarb,  in  powder 
Aloes  " 

Myrrh  " 

Oil  of  peppermint 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  240 
pills.    (Reduced,  into  12  pills.) 

No.  42.— PiVwte  Ahes,  U.  S. 

Reduced.  Each. 

Take  of  Aloes,  in  powder        .        .  gr.  2. 

Soap,  each  .        .        .    2j  9ij  gr.  2. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  240 
pills.    (Reduced,  20  pills.) 


Reduced. 

Each. 

5j 

gr.  xxiv 

gr.2. 

3vj 

gr.  xviij 

gr.  IJ. 

Sss 

gr.xij 

gr.  1. 

f58S 

"ly 

"li 
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No.  43. — PiluIoR  Eydrargyri  Chhridi  Mttis^  U.  S. 

Take  of  Mild  chloride  of  mercury   Sss        gr.  xij        gr.  j. 
Gum  Arabic,  in  powder      3j  gr.  iij  gr.  J. 

Syrup     ....    Sufficient  quantity. 

Mix  together  the  chloride  of  mercury  and  the  gum,  then  beat  them 
with  the  syrup,  so  as  to  form  a  mass,  to  be  divided  into  240  pills. 
(Reduced,  12  pills.) 

These  pills  are  very  rarely  prescribed,  as  they  contain  too  large  a 
dose  for  the  slow  alterative  effects,  and  are  inconveniently  small  for 
a  cathartic  dose.    (Compare  No.  48  and  No.  68.) 

No.  44. — Piluloe  Gaiharticm  CkmposiUB^  U.  S. 

Reduoed.  Baoli. 

Take  of  Compound  extract  of  colocynth, 

in  powder  .        .        .  3ss  gr.  xvj  IJ. 

Extract  of  jalap'       ...  1  gr. 

Mild  chloride  of  mercury,  each  Jiij  gr.  xij  1  gr. 

Gamboge,  in  powder         .        .  9ij  gr.  iiss  J. 

Mix  them  together ;  then  with  water  form  a  mass,  to  be  divided 
into  180  pills.    (Seduced,  twelve  pills.) 

These  well-known  and  popular  pills  are  very  easy  to  make,  if  the 
extracts,  both  of  colocynth  and  jalap,  are  powdered  before  being  incor- 
porated with  the  other  ingredients ;  but  if  the  extract  of  jalap  is  of  a 
tough  consistence,  which  it  frequently  reaches  by  partial  drying,  it  is 
almost  impossible  to  incorporate  it  with  the  other  ingredients.  Pow- 
dered extract  of  jalap,  as  elsewhere  stated,  is  now  generally  obtain- 
able, and  may  be  kept  in  a  salt  mouth  bottle  like  any  other  powder ; 
a  few  drops  of  moisture  will  form  it  into  a  plastic  mass.  The  tough 
extract  should  be  further  dried  and  powdered,  or,  if  required  to  be 
used  on  an  emergency,  may  be  softened  by  heating  and  triturating  in 
a  capsule  with  dUuted  alcohol. 

Under  the  name  of  anti-bilioxis  pills,  this  preparation  is  vended  in 
great  quantities  over  the  country,  and  by  its  admirable  combination 
of  cathartic  properties,  is  well  adapted  to  supersede  as  a  popular 
remedy,  the  numerous  nostrums  advertised  and  sold  for  similar  pur- 
poses. 

No.  45. — PilulcR  Aloes  et  MyrrTuB^  U.  S. 

Reduoed.  Baoh. 

Take  of  Aloes,  in  powder     .        .  3ij  gr.  xxiv  2  grs. 

Myrrh  "  .        .  I]  gr.  xij  1  gr. 

Saffron         "  .        .  3ss  ^  gr«  vj  }  gr. 

Syrup,  sufficient  quantity  q.  s. 

Beat  the  whole  together  so  as  to  form  a  mass,  to  be  divided  into 
480  pills.    (Reduced,  twelve  pills.) 

I  Eztraot  of  podophjllam  might  be  weU  sabstitated  in  half  the  qoantitj,  or  if  in 
the  faU  proportion,  would  increase  the  activitj  of  the  piU. 
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A  tonic  and  emmenagogue  cathartic  Saffron  may  be  reduced  to 
powder  bj  heating  it  in  a  capsule  till  it  becomes  crisp,  then  triturat- 
ing it  in  a  mortar. 

No.  46. — Pulms  Aloes  et  Oanellce,  U.S.    {Htera  Picra) 

Reduced. 

Take  of  Aloes ftj  Siss. 

Ganella §iij  3iij. 

Bub  them  separately  into  very  fine  powder,  and  mix  them. 

Hiera  picra  is  generally  macerated  in  some  kind  of  spirits,  and 
taken  in  draughts  as  a  stomachic  laxative. 

No.  47. — Pulvis  Jalapae  Oompositus^  U.  S. 

Take  of  Jalap,  in  powder 5j. 

Bitartrate  of  potassa ^ij. 

Mix  them. 

This  is  a  mild  laxative,  given  in  doses  of  gr.  xv  to  5ss.  Sulphur 
and  bitartrate  of  potassa  are  much  associated  in  about  equal  bulks. 

No.  48. —  Calomel  and  Jalap  Powder. 

B. — Hydrargyri  chloridi  mitis        .        .        .        .    gr*.  xv. 
Pulveris  jalapsd 9j. 

Misce.    To  be  given  at  a  dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with  calomel. 

No.  49. — Rhubarb  and  Magnesia  Powder. 

B. — Pulveris  rhei 9j. 

MagnesiflQ 9ij. 

Olei  menthsd  viridis nij. 

Misce.    To  be  given  at  a  dose. 

Charcoal  and  magnesia  constitute  another  very  popular  laxative 
combination. 

The  weighing  and  putting  up  of  these  powders  is  very  improving 
practice  for  the  student  at  the  commencement  of  his  novitiate. 

No.  50. — Neutralizing  Powder, 

Take  of  Bicarbonate  of  soda, 
Powdered  rhubarb, 

"         mint  (the  herb)  .        .    Equal  parts. 

Bub  the  mixed  ingredients  through  a  sieve  of  sixty  meshes  to  the 
inch. 

Dose,  a  teaspoonful  as  an  antacid  remedy  in  diarrhoea  and  dys- 
pepsia. 


606  ON   POWDEBS   AND  PILLS. 

No.  51. — MitchelVs  Aperient  Pills. 

Eaoh. 

R. — Pulveris  aloes  .        .  .  •  gr.  xij  1  gr. 

"        rhei    .        .  .  •  gr.  xxiv  2  gra. 

Hydrarg.  chlor.  mit.  .  .  gr.  ij  I  gr. 

Antim.  et  potas.  tart.  .  •  gr.  j  ti  ST* 
Misce,  fiant  pilulsd  No.  xij. 

One  acts  as  an  aperient,  two  or  three  as  a  cathartic ;  they,  as  well 
as  most  of  the  other  aloetic  pills,  are  contraindicated  where  there  is 
a  tendency  to  hemorrhoids. 

No.  52. — Epsom  Salt  and  Mannite. 

Take  of  Sulphate  of  magnesia 3j. 

Mannite 5ij- 

Triturate  into  a  uniform  powder.  A  good  and  agreeable  cathartic 
in  the  above  dose. 

No.  53. — Laxative  Tonic  Pills.    (Dr.  Parrish,  Sen.) 

Take  of  Powdered  Socotrine  aloes       .        .        .  9ij. 

"         rhubarb  ....  9iv. 

Oil  of  caraway gtt.  xij. 

Extract  of  gentian  •        •        •        .  3ij. 

Make  into  forty  pills.    Dose,  two  before  dinner. 

No.  54. — Pilb  of  Albin  and  Podophyllin. 

Take  of  Alciin gr.  xxiv. 

Podophyllin gr.  xij. 

Oleo-resin  of  ginger        .        .        .        .    ^,  iv. 

Triturate  the  solid  ingredients  into  a  uniform  powder,  add  the  oleo- 
resin  or  piperoid  of  ginger,  make  a  mass,  and  divide  into  twenty-four 
pills.    Dose,  from  one  to  three. 

No.  55. — Dr.  Alberty^s  Small  Antibilious  Pills. 

Each. 

B. — Calomelanos gr.  x  i  gr. 

Pulv.  gambogise       .        .        .        .    gr.  v  4  gr- 

Misce  et  fiant  pilulae  xxx.    DosE,  two  or  three  pills. 

No.  bQ.— Pills  of  OroUni  Oil 

Baoh. 

Take  of  Croton  oil       .        .        .        .     "l  iv  'K  \. 

Crumb  of  bread      .        .        -    gr.  xvj  gr.  j. 

Make  into  sixteen  pills. 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with 
caustic  soda,  which,  being  purified  by  solution  in' alcohol,  and  solidi- 
fied in  moulds,  are  eligible  cathartic  preparations. 


Redaoed. 

Saoh. 

gr.  xviij 

gr.  xij 
ni  ij 

1  gr. 
Trace. 
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No.  57. — Dr.  ChapmarCs  Dinner  Pills. 

Take  of  Powdered  aloes 

'^        mastich,  of  each  5ij 

"        ipecac.      .        .  Biv 

Oil  of  caraway  .        .  »»l  xij 

Mix  and  make  into  mass  with  water,  and  divide  into  eighty  pills. 
(Reduced  quantity,  twelve  pills.) 

These  pills  are  much  used  in  habitual  costiveness ;  the  presence  of 
the  mastich  protracts  the  solvent  action  of  the  fluids  upon  the  aloes, 
so  that  one  pill,  which  is  a  dose,  taken  before  dinner,  will  produce  a 
gentle  operation  the  next  morning. 

No.  58.— Lady  Webster  Pills. 

Take  of  Powdered  aloes 3vj. 

"        mastich, 

"        red  roses,  each        ....  Jij. 

Syrup q.  s. 

Make  a  mass,  and  divide  into  pills  of  three  grains  each. 

One  or  two  of  these  taken  before  a  meal,  will  usually  produce  an 
evacuation. 

Diuretics  and  Expectobants. 

These  classes  of  medicines  are  very  little  given  in  the  form  of  pill  or 
powder. 

No.  59. — Pilulce  Scillce  CimposiioR^  U.S. 

Redaoed.        Each. 

Take  of  Squill,  in  powder        .        .  3j        gr«  vj.        i  gr. 
Ginger          do.  1  gr. 

Ammoniac   do.,  each  •  5ij       gr.  xij       1  gr. 

Soap  .        .        .        .  3iij      gr.  xviij    IJ  gr. 

Syrup,  a  sufficient  quantity  q.  s. 

Mix  the  powders  together,  then  beat  them  with  the  soap,  and  add 
the  syrup  so  as  to  form  a  mass,  to  be  divided  into  120  pills.  (Twelve 
pills  for  the  reduced  quantity.) 

Soap  and  syrup  seem  to  me  as  a  poor  kind  of  mixture,  especially  as 
either  would  be  a  sufficient  excipient  without  the  other. 

No.  60.— Aromatic  Pills.    {MuUer's.) 

Take  of  Oil  of  copaiva, 
"      cubebs, 

"      turpentine,  each f5j. 

Magnesia 3ij' 

Mix,  and  form  sixty  pills. 

These  are  very  large,  though  quite  popular  in  the  treatment  of 
gonorrhoea.    Some  recipes  direct  gr.  iv  of  powdered  opium  to  this 
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number.  They  would  be  improved  in  a  pharmaceutical  aspect  by 
substitutiDg  copaiva  and  Venice  turpentine  for  the  oils  of  copaiva  and 
turpentine.    The  dose  is  two  pills  three  times  a  day. 

DlAPHORKTK^. 

No.  61. — Pulvis  Tpecacuanhce  et  Opii,  U.  S.    {Dover's  Powder.) 

Bedaoed. 

Take  of  Ipecacuanha,'  in  powder  gr.  j. 

Opium,  iajpowder,  of  each  .    3j  gr.j. 

Sulphate  of  potassa    .        .        .    §j  gr.  viij. 

Bub  them  together  into  a  very  fine  powder.  DosB,  ten  grains,  the 
reduced  quantity  in  the  above  recipe. 

This  valuable  preparation  is  too  well  known  to  require  much  com- 
ment ;  it  is  used  in  a  great  variety  of  cases  in  which  a  sedative  dia- 
phoretic is  indicated.  It  should  be  remembered  that  the  opium  \J  to 
be  dried  before  being  weighed,  otherwise  the  powder  may  be  deficient 
in  strength.  It  should  also  be  well  and  thoroughly  triturated  from 
containing  hard  crystals  to  an  almost  impalpable  powder.  It  is  said 
to  be  less  liable  to  nauseate  in  the  form  of  pills. 

Alteratives. 

No.  62. — Compound  PilU  of  Iodide  of  Mercury. 

Each. 
Take  of  Iodide  of  mercury        .        .    gr.  x  J  gr. 

Resin  of  guaiacum        .        .    9ij  2  gr. 

Extract  of  conium        .        .    5ss  ^i  g^- 

Triturate  the  resin  of  euaiacum  into  a  mass  with  a  little  alcohol, 
then  incorporate  with  it  the  extract  of  conium  and  iodide  of  mercury, 
and  divide  into  twenty  pills. 

These  pills  are  alterative,  and  may  be  used  in  scrofulous  and  skin 
diseases.  Extract  of  sarsaparilla  may  be  added  to,  or  substituted  for, 
some  of  the  other  ingredients. 


No.  63. — Alterative  Powders  of  Calomel. 

Eaob. 

R. — Ilydrargyri  chloridi  mitis         .        •    gr.  j  t'j- 

Sacchaid g^- ^j  W- 

Misce,  fiat  pulvis  in  chartulas  xij  dividenda. 

Signa, — Take  one  every  hour  (or  two  hours),  till  the  gums  are 
touched. 

When  there  is  a  disposition  to  undue  purging,  from  gr.  ss  to  gr.  ij 
of  powdered  opium  may  be  added  to  the  above  quantities. 

No.  64. — Plummer's  Pills,     PiL  Calomelanos  Comp. 

Take  of  Calomel .  3ij. 

Precip.  sulphuret  of  antimony        .        .        .  5ij- 

Fowd.  resin  of  guaiacum         ....  Sss. 

Molasses 5ss. 
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Bub  the  calomel  with  the  precipitated  sulphuret  of  antimony,  then 
with  the  guaiacum  and  molasses  to  form  a  mass. 

This  popular  pill  is  much  used,  both  in  this  country  and  in  Eng- 
land. The  London  College  directs  this  to  be  kept  in  mass  and  divided 
as  required,  but  the  Dublin  College  orders  it  to  be  divided  into  six- 
grain  pills. 

Emmenagogues. 

No.  65. — Dr.  OUo^s  Emmenagogue  Pills. 

Take  of  Calcined  sulphate  of  iron  .        .        •  gr.  xlviij. 

Aloes,  in  powder        .        .        .        •  gr.  xij. 

Turpentine gr.  xxxij. 

Oil  of  turpentine        ....  gtt.  x  or  q.  s. 

Make  a  mass,  and  divide  into  thirty  pills.  Dose,  two,  three  times 
a  day. 

Prescribed  originally  by  the  late  Dr.  J.  C.  Otto,  and  very  frequently 
by  the  late  Dr.  Isaac  rarrish ;  a  similar  recipe  is  often  directed  by 
Dr.  Pepper,  in  the  Pennsylvania  Hospital  Clinique. 

The  cautious  addition  of  oil  of  turpentine  insures  an  adhesive  and 
plastic  mass. 

Numerous  pills  containing  aloes,  myrrh,  and  iron,  given  under  the 
head  of  tonics  and  cathartics  are  much  used  as  emmenagogues.  (See 
also  Hboper^s  Female  Pills,  amoug  the  patent  mediciues.) 

(hating  of  Pills. — Pills,  though  they  are  the  easiest  form  in  which 
medicine  can  be  taken,  are  repulsive  to  some  persons,  particularly  if 
they  contain  very  bitter  or  nauseous  substances.  To  overcome  this 
idiosyncrasy,  many  ways  have  been  devised  to  render  them  more 
attractive  and  pleasing  to  the  eye,  and  to  hide  the  nauseous  odor  of 
many  drugs,  which  are  usually  given  in  this  form.  Formerly,  coat- 
ings with  silver  and  gold  leaf  were  much  in  vogue,  but  have  fallen 
into  merited  disuse,  with  the  exception  of  some  base  nostrums  sold 
under  the  name  of  "golden  pills;"  if  the  coating  with  the  metallic  leaf 
is  perfect,  they  are  liable  to  pass  through  the  stomach  without  being 
dissolved;  and  if  the  coating  is  imperfect,  it  does  not  answer  the  pur- 
pose of  hiding  taste  and  smell. 

A  much  better  coating  is  obtained  with  sugar,  the  taste  and,  when 
freshly  prepared,  also  the  smell  being  entirely  covered  by  it,  and  of 
late,  sugar-coated  pills  have,  for  this  reason,  come  largely  into  use. 
There  are  several  ways  in  which  such  a  coating  may  be  effected  at 
the  prescription  counter;  in  all  cases,  very  finely-powdered  "dusted" 
sugar  is  requisite ;  some  use  a  mixture  of  sugar  and  gum  Arabic, 
which  must  be  intimate  and  rubbed  to  the  very  finest  powder.  Upon 
a  pill  tile,  six  or  eight  pills  receive  a  thin  covering  of  mucilage  of  gum 
Arabic  or  tragacanth,  by  being  rolled  in  it  quickly  by  means  of  the 
fingers ;  they  are  then  immediately  transferred  to  another  tile,  upon 
which  a  thin  layer  of  the  saccharine  powder  has  been  dusted,  and  the 
sugar  is  made  to  adhere  by  giving  the  pills  a  rotary  motion  with  the 
ends  of  the  fingers,  slightly  pressing  on  them. 
89 
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The  covering  of  sugar  may  also  be  satisfactorily  made  by  using  a 
box,  the  inside  of  which  has  been  turned  into  a  globular  form,  such 
as  were  formerly  employed  for  silvering  and  gilding  pills.  Somo  of 
the  powder  is  sprinkled  into  the  box,  and,  after  the  introduction  of 
the  pills  previously  moistened  with  mucilage  as  before,  an  even  coat- 
ing is  eflfected  by  giving  the  box  a  quick  circular  movement.  The 
pills  are  afterwards  allowed  to  dry  in  a  box,  and  may  be  made  some- 
what smoother  by  rolling  them  in  finely-powdered  starch. 

If  thus  treated,  a  good  white  coating  is  obtained,  which,  however, 
lacks  in  elegance  if  compared  with  the  confectioners'  manufacture, 
but  answers  all  the  requisite  purposes. 

If  it  appear  desirable,  the  sugar  may  be  previously  colored  by  in- 
corporating a  few  grains  of  carmine  with  it,  or  rubbing  with  it  some 
good  saftron  to  a  very  fine  powder,  if  a  yellow  color  is  desired ;  the 
latter  fades  if  exposed  to  the  light.  The  covering  with  sugar  is  per- 
fect, and  entirely  prevents  the  smell  and  taste  from  manifesting  them- 
selves for  a  number  of  days;  but,  if  freshly-made  pills  have  been  thus 
coated,  the  evaporating  moisture,  in  penetrating  through  the  sugar, 
may  carry  some  soluble  matter  with  it  and  gradually  discolor  the 
covering;  in  a  similar  way,  odorous  principles  will  penetrate  to  the 
surface,  and  finally  impart  their  smell;  sugar-coated  assafoetida  pills 
Jthough  at  first  free  from  odor,  develope  it  thus  on  keeping. 

The  French  use  a  strong  solution  of  gelatin  for  efiecting  a  cover  to 
pills,  which  is  probably  the  best  of  all,  as  it  is  not  apt  to  condense 
moisture  in  its  pores.  The  mode  of  covering  with  it  is  very  simple ; 
the  pills,  each  of  which  is  stuck  upon  a  long  needle,  are  dipped  into 
the  hot  concentrated  solution,  and  when  cold  and  not  sticky,  are  re- 
moved from  the  needles  and  placed  in  a  box  to  dry  perfectly.  This 
coat  effectually  excludes  all  deteriorating  influences,  and  pills  thus 
covered  may  be  kept  for  an  indefinite  time  without  losing  their  medi- 
cinal properties;  they,  moreover,  have  a  very  elegant  appearance 
from  the  hard,  glossy,  and  transparent  nature  of  their  surface,  which 
may  be  colored  to  suit  the  fancy,  by  introducing  into  the  solution  of 
gelatin  a  sufiicient  quantity  of  coloring  matter,  which  is  soluble  in 
water. 

Sugar  pellets  or  graiUdes,  medicated  with  various  substances,  are 
now  sometimes  called  for.  They  have  gained  favor  in  the  eyes  of 
many  patients  on  account  of  their  very  small  size,  which  makes  them 
to  be  taken  more  readily  and  easily  than  ordinary  pills.  Sugar  gra- 
nules are  made  by  the  confectioner  of  white  sugar,  and  are  some- 
times colored,  a  matter  of  mere  fancy.  They  are  medicated  in  the 
following  way :  The  dose  to  be  contained  in  each  granule  is  first  deter- 
mined; the  medicinal  substance  is  then  weighed  out  in  such  a  quan- 
tity as  may  be  evenly  divided  into  the  proper  doses;  it  is  now  dis- 
solved in  strong  alcohol  or  ether,  sufficient  to  moisten  the  requisite 
quantity  of  pellets,  which  are  to  be  constantly  agitated  in  a  shallow 
aish  so  that  the  solution  may  become  evenly  divided  among  them, 
until  the  solvent  has  evaporated. 

It  is  evident  that,  prepared  in  this  way,  the  globules  may  slightly 
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vary  in  the  quantity  of  the  absorbed  solution,  and  it  is  therefore  im- 
portant that  the  agitation  be  continued  without  intermission  until  no 
trace  of  moisture  can  be  detected ;  the  employment  of  the  strongest 
alcohol  or  ether  is  necessary,  so  that  a  larger  amount  of  the  solvent 
may  be  employed  without  liquefying  the  sugar.  Only  such  medicines 
are  prepared  in  this  way  which  are  given  in  very  small  doses,  and  the 
vegetable  alkaloids  and  some  neutral  principles  are  particularly 
adapted  to  it.  Generally,  more  than  one  of  the  granules  contain  the 
full  dose  of  the  medicine.  It  has  become  customary  to  have  them 
contain  the  one-hundredth,  one-fiftieth,  one-twentieth,  or  the  one-six- 
teenth part  of  a  grain  of  the  medicinal  compound. 

Trochisci, — Lozefiges, 

In  addition  to  the  description  of  this  class  of  preparations  at  page 
248,  &c.,  I  append  the  following  prescription  of  Dr.  Warrington,  as 
an  example  of  the  mode  of  prescribing  them  extemporaneously  : — 

Prescription  for  Diaphoretic  Lozenges. 

B. — Pulv.  ipecac gr.  vj. 

PotassaB  citrat gr.  j. 

P.  ext.  glycyrrh., 

Pulv.  acacias,  a  & 3j»  9ij. 

M. — Ft.  trochisci  xxiv.    Doss,  for  a  child,  one  every  two  hours. 

The  mode  of  dividing  this  mass  after  rolling  it  into  a  rectangular 
sheet  may  be  to  cut  it  equally  into  six  oblong  sheets,  each  of  which 
may  be  cut  into  four  equal  parts  by  a  spatula,  the  surface  being  dusted 
with  powdered  liquorice  or  sugar. 

SUPPOSITORIA. 

Suppositories,  as  a  class  of  medicines,  are  so  seldom  prescribed, 
that  I  can  lay  claim  to  little  practical  familiarity  yrith  their  prepara- 
tion. They  are  used  to  insert  into  the  rectum  to  fulfil  several  indica- 
tions; sometimes  their  action  is  mechanical,  but  they  usually  o^v^e 
their  utility  either  to  a  narcotic,  astringent,  or  cathartic  ingredient. 

The  only  officinal  preparation  commonly  prescribed  in  this  form, 
is: — 

No.  66. — Pilulce  Saponis  Oompositce,  U.  S. 

Consisting  of  opium  a  half  ounce,  and  soap  two  ounces,  triturated 
into  a  mass ;  this  is  made  into  a  round  or  oblong  mass  of  suitable  size, 
say  ten  grains,  and  inserted,  either  by  the  finger,  or  by  the  tube  here 
figured,  which  is  made  for  the  purpose,  of  wood  or  ivory. 

Fig.  213. 
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Tube  and  piston  for  introducing  suppoaitories. 
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The  suppository  is  improved  by  being  smeared  with  some  blaod 
fixed  oil,  which  facilitates  its  introduction.  From  a  paper  by  Alfred 
B.  Taylor,  in  the  American  Journal  of  Pliarmacy^yoX,  xxiv.p.  211,  the 
following  recipes  are  extracted : — 

'^  There  is  perhaps  no  substance  so  well  adapted  to  serve  as  the 
vehicle  of  these  applications  as  the  butter  of  cocoa  (oleum  cacao),  as 
no  combination  of  suet,  spermaceti,  or  wax,  &c.,  combines  in  so  great 
a  degree  the  proper  hardness  or  firmness  of  substance,  with  the  requi- 
site fusibility. 

"  The  following  formula  is  a  prescription  of  Dr.  S.  W.  Mitchell, 
and  has  been  considerably  used. 

No.  67. — Take  of  Cocoa  butter       ....    Jiss. 

Powdered  opium         .        .        .    gr.  xij. 

Mix,  and  make  into  twelve  suppositories. 

"  The  butter  of  cocoa  is  to  be  melted  by  a  gentle  heat.  The  opium 
is  then  to  be  well  rubbed  up  with  a  small  quantity  of  the  fluid,  until 
thoroughly  incorporated,  and  the  remainder  of  the  melted  butter  gra- 
dually added.  When  cool  and  slightly  thickened,  the  mass,  being 
well  stirred,  should  then  be  poured  into  paper  cones. 

"  If  the  cocoa  butter  is  too  fluid  when  transferred  to  the  moulds, 
the  opium  will  settle  to  the  apex  of  the  cone,  and  not  be  thoroughly 
diffused  through  the  substance. 

"  When  perfectly  hard,  these  cones  should  be  pared  or  scraped  at 
the  base  until  they  weigh  just  one  drachm,  giving  one  grain  of  opium 
to  each  suppository. 

"  Practically,  therefore,  it  will  be  necessary  to  make  one  less  than 
the  required  number,  reserving  the  parings  for  another  operation." 

The  following  formula  has  been  prescribed  by  Dr.  Pancoast: — 

No.  68. — Take  of  Cocoa  butter  ....    §j. 

Extract  of  krameria       .        .        .    9ij. 
Powdered  opium  .        .        •    gr.  v. 

Mix,  and  make  into  ten  suppositories  as  above. 

"  It  is  stated  that  cocoa  butter  is  much  esteemed  in  France  for  its 
supposed  healing  qualities,  and  is  a  favorite  application  in  cases  of 
piles.  With  powdered  galls  or  tannic  acid,  this  substance  would, 
therefore,  probably,  form  a  useful  substitute  for  the  ordinary  pile  oint- 
ment. 

"  The  proportions  to  be  employed  would,  of  course,  be  regulated 
entirely  by  the  physician's  order. 

"In  Dorvault's  French  work  on  Practical  Pharmacy^  suppositories 
are  described  as  varying  from  the  size  of  the  little  finger  to  that  of  the 
thumb,  and  weighing  from  5j  i  to  5ij  h,  (^^^  ^  ^^  grammes).  The 
author  gives  as  a  formula  for  the  vehicle,  butter  of  cocoa  melted  with 
an  eighth  part,  by  weight,  of  white  wax ;  or  as  an  inferior  substitute, 
and  one  less  used,  common  tallow  mixed  with  the  same  proportion  of 
wax.  Soap  suppositories  are  formed  by  simply  cutting  soap  into  con- 
venient shapes.  Suppositories  are  also  prepared  from  honey,  by  boil- 
ing down  this  substance  till  it  becomes  sufficiently  hard  to  retain  its 
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shape.  There  are  also  formulie  given  for  anthelmintic,  anti-hemor- 
rhoidal,  astringent,  emmenagogue,  laxative,  and  vaginal  suppositories, 
as  well  as  belladonna,  calomel,  cicuta,  mercurial,  and  quinine  suppo- 
sitories. 

"  In  Qray's  Supplement  to  the  Pharmacopma^  there  is  given  the  fol- 
lowing formula  for  a  suppository,  taken  from  the  Codex  Medic.  Ham- 
burg.  1845. 

No.  69. — Take  of  Aloes 3vj. 

Common  salt         ....  Siss. 

Spanish  soap  ....  5i8S. 

Starch Sviij. 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones 
of  the  requirecj  size." 

No.  70. — Anthelmintic  Suppositories. 

Take  of  Aloes,  in  powder  ....  Sss. 

Chloride  of  sodium        ....  5iij- 

Flour Sij. 

Honey SuflScient. 

Form  into  a  firm  paste,  and  make  into  twelve  suppositories.  Used 
in  the  treatment  of  ascarides. 


CHAPTER  V. 

LIQUID  PREPARATIONS,  SOLUTIONS,  MIXTURES,  &c. 

These  forms  include  a  great  variety  of  preparations.  The  term 
mixture  is  applied  strictly  to  those  liquids  in  which  insoluble  sub- 
stances are  suspended,  but,  in  a  more  general  sense,  to  all  liquid  medi- 
cines not  included  in  one  of  the  several  classes  of  solutions,  infusions, 
tinctures,  &c.  In  treating  of  them  here,  I  shall  for  convenience  in- 
clude all  extemporaneous  preparations  prescribed  in  the  liquid  form, 
endeavoring  to  adopt  such  a  classification  as  will  aid  the  student  in 
acquiring  a  knowleage  of  the  principles  which  should  guide  the  prac- 
titioner in  their  composition. 

The  hints  given  toward  the  preparation  of  ingredients  into  the  form 
of  pills  are  generally  quite  reversed  in  the  case  of  mixture?,  which 
should  mostly  be  composed  of  substances  in  part  or  entirely  soluble, 
or  by  their  lightness  readily  difibsible  in  water.  In  mixtures,  the  use 
of  excipients  is  not  limited,  as  in  the  other  case,  by  the  necessity  of 
not  exceeding  a  certain  bulk,  but  they  may  be  freely  added  with  a 
view  to  improving  the  composition  physically,  pharmaceutically,  and 
therapeutically,  and  within  certain  pretty  wide  bounds,  while  the 
range  of  medical  agents  prescribed  is  enlarged  by  the" addition  of  a 
great  number  of  fluids,  as  the  fixed  and  essential  oils,  ethers,  solutions 


614 


PBEPABATJ0N8,   BOLOTIONS,   MIXTUBES. 


of  ammonia,  &c.  There  are  reasons,  however,  whicb  make  tbe  art  of 
combining  in  the  liquid,  much  more  difficult  than  in  the  solid  form. 
In  the  presence  of  the  great  neutral  solvent,  the  chemical  affinities  of 
various  saline  ingredients  are  fully  brought  into  play,  which,  when 
in  a  dry  or  even  a  plastic  condition,  are  without  action  upon  each 
other ;  again,  the  physical  difficulties  to  be  overcome  in  this  form  of 
preparation  are  greater  than  in  the  foregoing,  because  the  variety  of 
materials  to  be  combined  is  increased.  The  proper  suspension  of  Gsed 
and  essential  oils,  for  instance,  is  a  matter  of  no  little  skill,  and  the 
division  and  diffusion  of  various  powders  require  judgment  and  skill 
only  attainable  by  a  familiarity  with  their  physical  properties. 

There  is  also  in  the  introduction  of  excipients  and  adjuvants,  great 
BCope  for  the  exercise  of  ingenuity,  to  improve  not  only  the  flavor, hot 
the  appearance  of  mixtures.  (See  Prescriptions  Nos.  84  and  85,  aod 
others.) 

Next  to  a  considerable  range  of  practice  in  the  composition  of  mix- 
tures, I  know  of  no  better  way  to  become  familiar  with  the  subject, 
than  by  a  study  of  a  syllabus  like  that  here  presented,  together  with 
a  number  of  approved  formulie,  such  as  are  grouped  together  in  this 
chapter. 
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Medicines  suited  to  Liquid  Form, 


MOST  80LDBLE  SALTS,  LIGHT  INSOLUBLE  POWDERS,  BXTSACTS,  OUM   RB8I58,  FIXED  AND 
ESSENTIAL  OILS,  AND  ALL  THE  GALENICAL  SOLUTIONS. 


SOLUBLE. 


INSOLUBLE. 


■\r 


VORIIINO  EUOIBLE  SOLUTIONS  WITH 
WATEB. 

Alamen. 
Ammon.  muri&s. 
Antim.  et  potass,  tart. 
Barii  ohloridum. 
Calcii  chloridum.    ' 
Ferri  sulphas. 

'*    et  xx)t.  tartras. 
Manganesii  sulphas. 
Magnesiffi  sulphas. 
PotasssB  acetas. 
"        bicarbonas. 
"        carbonas. 
"        citras. 
**        ohloras. 
"        tartras. 
Potassii  bromidum. 

"        iodidum. 
Morphias  aoetas. 
*<        murias. 
**        sulphas. 
Sods  bicarbonas. 
"     boras. 
"     carbonas. 
'*     sulphas. 
'*     et  pot.  tartras. 
Sodii  chloridum. 
Sods  phosphas. 
Acidum  citricum. 
"    tartaricum. 
'*    tannicum. 


r- 


MIXING  WITH  WATEB,  BUT  NOT  FORMING 
CLEAR  SOLUTIONS. 

Diffused  by  Agitation : — 
Magnesia. 
Potasss  bitart. 
Sulphur  prscip. 
PuIt.  cinohons. 

"     ipecac. 
Galois  phosphas. 
Quinis  sulph. 
MiscibU  by  trituration  alone : — 
Extractum  aconiti. 

belladonns. 
oonii. 

hyoscjami. 
stramonii. 
taraxaci. 
krameris. 
glyo/rrhiis. 
Confectiones. 
Assafoetida. 
Ammoniaoum. 
Guaiacum. 
Mjrrha. 
Scammonium. 
Suspended  by  the  aid  of  viscid  excipienta. 
Copaiba. 
01.  amygdals. 
**  rioini. 
"  olivs. 
"  terebinthins. 
Olea  essentia. 
Ferri  protooarb. 


u 
II 
II 
<l 
II 
II 
II 


REQUIRING  CERTAIN  AD- 
DITIONS TO  FORM  ELIGI- 
BLE SOLUTIONS. 

Quinis  sulphas. 
Cinchonis  sulphas. 
Quinidis  sulphas. 
Chinoidine. 
lodinium. 

Hydrarg.  iodid.  rub. 
Requiring  viscid  sub- 

BtanceSy  as  correctives 

or  vehicles, 
Ammonis  carbonas. 
Hjdrarg.      chlorid. 

corros. 
Potassii  oyanuretum. 
Potassa. 


BEST  FORMED  INTO  SO- 
LUTION IN  MAKING  THE 
SALTS. 

Ammonis  acetas. 
Magnesis  citras. 
Acid,  phosphoric. 
Potasss  arsenis. 

"       bitartras. 
Arsenici  et  h/d.  iod. 
Potassa. 
Ferri  citras. 
"    nitras. 
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Preparations  adapted  to  Use  as  Vehicles  or  Correctives  of  the  unpleasant 
Taste,  and  other  properties,  especially  of  Saline  Substances. 


Aquffi  medioats  (generally). 
Syrupi  (generally). 
Tinotora  cinnamomi. 

"  "  comp. 

Unotora  cardamomL 

"  "  comp. 

Tinot.  cort.  aurant. 
Mistora  amygdalae. 


Spt.  lavandnUs  oomp. 

Inftuitim  ro08B  comp. 

Sacohamm. 

Fnlv.  aoacisB,  poly.  Baochari, 

and  with  these— 
Olea  destillata. 
Tinot.  tolatani. 
zingiberis. 


u 


Of  the  most  numerous  class  in  the  syllabus,  those  which  form  eligi* 
ble  solutions  without  the  addition  of  any  chemical  or  other  excipient, 
it  should  be  remarked  that  many  are  so  well  adapted  to  combinations 
with  other  medicinal  or  corrective  substances  as  to  be  rarely  pre- 
scribed alone.  Thus,  muriate  of  ammonia  is  nearly  always  prescribed 
with  expectorant  remedies  in  cough  mixtures.  The  bicarbonate  and 
carbonate  of  potassa,  and  of  soda  with  prophylactics,  as  in  hooping- 
cough  mixtures ;  or  with  stimulants,  as  in  ordinary  carminative  and 
antacid  remedies,  acetate  of  potassa  is  much  used  with  other  diuretics. 
Alum  and  borax  are  best  adapted  to  gargles  and  astringent  washes, 
in  which  other  medicines,  not  incompatible,  may  be  combined.  Bro- 
mide and  iodide  of  potassium  are  instances  of  mineral  substances^ 
often  combined  with  vegetable  alteratives,  which  increase  their  effect 
and  take  off  at  the  same  time  their  very  unpleasant  sensible  properties. 

In  the  formulas  which  follow,  these  modes  of  combination  are  illus- 
trated as  well  as  those  of  the  less  soluble  substances  displayed  in  the 
other  groups  of  the  syllabus.  The  part  of  this  work  devoted  to  phar- 
maceutical chemistry,  contains  the  mode  of  preparing  those  solutions, 
the  medicinal  ingredients  of  which  are  developed  spontaneously  in  the 
process  of  preparation. 

Incompatibles. 

The  subject  of  incompatibles  is,  it  appears  to  me,  too  much  of  a 
stumbling-block  to  the  student.  A  moderate  amount  of  chemical 
knowledge  will  serve  to  guard  the  practitioner  against  the  use  of 
incompatibles  entirely,  while  the  observance  of  a  few  simple  rules 
will  be  sufficient  to  protect  from  glaring  errors  in  this  respect.  In 
the  list  of  substances  incompatible  with  each  other,  as  published  in 
the  older  works,  perhaps  a  majority  are  not  likely  to  be  ordered,  on 
account  of  any  fitness  they  have  for  each  other  in  their  therapeutical 
relations,  while  it  is  well  known  that  some  of  the  most  popular  of 
prescriptions  are  framed  with  the  especial  design  of  producing  preci- 
pitates, which,  being  diffused  in  the  resulting  liquid,  aid  its  general 
effect. 

Authors  have  given  too  absolute  a  sense  to  the  term  incompatiblOi 
by  giving  sanction  to  the  idea  that  all  substances  which  form  insolu- 
ble precipitates  are  incompatible  with  each  other.  An  insoluble  com- 
pound is  not  necessarily  inert,  but,  as  experience  abundantly  proves, 
is  frequently  the  best  and  most  eligible  form  for  a  medicine. 

The  reactions  which  occur  in  the  organism  are  not  to  be  judged  of 
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by  ordinary  chemical  laws,  as  maoifested  in  the  laboratory  of  the 
chemist.  The  difference  of  action  between  the  animal  solvents  under 
the  inflaence  of  the  life  force,  and  those  employed  by  the  chemist 
with  the  mechanical  means  at  his  command,  are  too  well  known  and 
appreciated  to  require  extended  notice.  Living  beings  can  dissolve, 
appropriate,  and  circulate  in  their  fluids,  substances  which,  to  ordinary 
agencies,  are  most  intractable  and  insoluble. 

Corrosive  sublimate,  when  precipitated  by  albumen,  gluten,  and 
casein,  is  presented  in  the  most  insoluble  form  possible,  and  yet  this 
mode  of  combination  is  highly  recommended  by  the  French  as  being 
more  easily  endured  by  the  stomach,  while  the  alterative  effect  is  both 
mild  and  certain.  This  mode  of  procedure  is  stated  by  Dorvalt  to  be 
adapted  to  a  number  of  mineral  salts,  such  as  lead,  tin,  zinc,  copper, 
silver,  platina,  gold,  &c.,  all  of  which  form,  with  albuminous  substances, 
compounds  insoluble  in  water  and  ordinary  solvents,  but  soluble  in 
the  liquids  of  the  alimentary  canal,  by  the  aid  of  which  they  are 
placed  in  condition  very  suitable  for  medicinal  action. 

These  facts  are  applicable  to  toxicology.  When  in  a  case  of  poi- 
soning from  vegetable  alkalies,  tannin,  or  an  astringent  decoction  is 
given ;  or,  after  the  use  of  a  poisonous  dose  of  arsenious  acid,  we  give 
hydrated  peroxide  of  iron ;  or,  after  corrosive  sublimate,  albumen ; 
an  insoluble  compound  is  formed  in  each  case,  and  yet  it  does  not 
follow  that  these  compounds  are  inert,  but  only  that  their  immediate 
effects  are  destroyed,  and  their  absorption  diminished ;  indeed,  it  has 
been  proved  that,  in  cases  of  poisoning,  where  antidotes  had  been  used 
successfully,  the  urine  contained  both  the  poison  and  antidote  five  or 
six  days  after  they  were  taken.  The  practice  of  administering  pur- 
gatives and  emetica  for  the  complete  evacuation  of  poisons,  even  after 
neutralization,  is  founded  on  the  fact  that  they  are  still  capable  of  slow 
absorption. 

In  connection  with  this  subject,  it  may  be  wfU  to  mention  the  fact 
that  when  active  metallic  substances,  as,  for  instance,  the  salts  of  mer- 
cury and  of  antimony,  are  taken  for  some  time  continuously,  they  seem 
to  be  deposited  in  the  alimentary  canal  in  an  insoluble  form,  so  that, 
by  administering  a  chemical  preparation  which  forms  with  them  solu- 
ble salts,  they  sometimes  display  their  activity  to  an  alarming  and 
even  dangerous  extent.  The  rationale  of  the  use  of  iodide  of  potas- 
sium, after  the  long-continued  use  of  mercurials,  is,  that  it  forms  an 
iodide  of  mercury,  which  it  dissolves  and  carries  off  through  the  se- 
cretions; salivation  is  sometimes  induced,  unexpectedly,  in  this  way. 
It  is  stated  that  patients,  who  have  used  antimonials,  are  sometimes 
nauseated  by  lemonade  made  from  tartaric  acid,  owing  to  the  forma- 
tion of  tartar  emetic  from  the  undissolved  oxide  of  antimony.  These 
facts  are  not  without  interest,  in  connection  with  the  subject  of  pre- 
scribing. 

Considering  it  necessary,  as  a  general  rule,  to  avoid  the  association 
of  substances  which,  by  contact,  may  produce  unknown  or  ill-defined 
compounds,  or  compounds  different  from  those  intended  to  be  admin- 
istered, I  proceed  to  state  briefly  the  most  important  rules  relative  to 
incompatibles : — 
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1.  Whenever  two  salts,  in  a  state  of  solution  can,  by  the  exchange 
of  their  bases  and  acids,  form  a  soluble  and  an  insoluble  salt,  or  two 
insoluble  salts,  the  decomposition  takes  place,  and  the  insoluble  salt  is 
precipitated,  or  by  combining  with  the  soluble  salt,  gives  birth  to  a 
double  salt,  which  is  rarely  the  case. 

2.  If  we  mix  the  solutions  of  two  salts  which  cannot  create  a 
soluble  salt,  and  an  insoluble  salt,  a  precipitate  will  not  be  formed, 
and  most  frequently  there  will  be  no  decomposition,  although  this  is 
not  invariably  the  case. 

8.  In  mixing  any  salt  and  a  strong  acid,  a  decomposition  is  very  apt 
to  take  place. 

4.  Salts  with  feeble  acids,  especially  carbonic  and  acetic,  are  always 
decomposed  by  strong  acids. 

5.  Alkalies  in  contact  with  the  salts  of  the  metals  proper,  or  of  the 
alkaloids,  decompose  them,  precipitating  their  bases. 

6.  Metallic  oxides,  in  contact  with  acids,  combine  with  them  and 
form  salts  whose  properties  are  sometimes  unlike  either  the  acid 
or  the  oxides. 

7.  Vegetable  astringents  precipitate  albumen,  gelatin,  vegetable 
alkalies,  and  numerous  metallic  oxides,  and  with  salts  of  iron  pro- 
duce black  inky  solutions. 

8.  The  condition  most  favorable  to  chemical  action  is  a  solution  of 
the  salts  in  concentrated  form  without  the  intervention  of  viscid  sub- 
stances, so  that  when  the  indications  require  the  employment  of  two 
substances  which  are  incompatible,  it  is  well  to  form  a  dilute  solution 
of  one  of  them  in  a  mucilaginous  or  syrupy  liquid  before  adding  the 
other.    In  this  way  the  decomposition  may  often  be  averted. 

In  the  table  appended,  some  preparations  are  mentioned  which,  as 
a  general  rule,  the  practitioner  should  avoid  combining  with  chemical 
substances ;  they  are  best  given  in  simple  solution,  or  some  of  them, 
with  the  addition  of  the  Galenical  preparations,  or  simple  saccharine 
or  mucilaginous  excipients : — 


Aoidam  hjdrooyanioum. 

"       nitro-muriaticum. 
Liquor  hjdrarg.  et  arsen.  iodid. 

potasssB  arsenitia. 

calois. 

barii  ohloridi. 

caloii  ohloridi. 

iodinii  compoaitas. 

potasssl 

fern  citratis. 

ferri  nitratis. 

morphisB  sulphatia. 
Tinot.  ferri  chloridi. 
Tlnct.  iodinii. 


« 

II 
II 
II 
II 
II 


II 


II 
II 


Antimonii  et  potasss  tartras. 
Potassii  oyanuretam. 
bromidum. 
iodidum. 
Ferri  et  pot.  tartras. 
Qainiie  salphas. 
CiDchoniflB  sulphas. 
Quinidis  sulphas. 
Morphis  sulphas 

"       murias. 

"       aoetas. 

"       valerianas. 
Zincl  aoetas. 
Potasses  aoetas. 


In  addition  to  what  has  been  said,  it  seems  proper  to  notice  what 
will  be  more  particularly  brought  into  view  in  commenting  on  the 
formulas  which  follow ;  the  intentional  use  of  medicines,  in  one  sense 
incompatible,  for  the  purpose  of  producing  new  and  more  desirable 
comgounds.  The  proto-carbonate  of  iron  is  in  this  way  produced 
from  the  sulphate  and  a  carbonated  alkali ;  the  acetate  of  ammonia 


EXCIPIENTS   USED   IK  HIXTUBES.  619 

by  the  addition  of  acetic  acid  to*a  solution  of  the  carbonate.  In  tbe 
same  way  black  and  yellow  wash  are  extemporaneously  prepared  by 
adding  to  lime  water,  calomel  and  corrosive  sublimate,  respectively. 
The  association  of  sulphate  of  zinc  and  acetate  of  lead  furnishes  a 
familiar  illustration  of  the  same  fact ;  the  resulting  precipitate  of  sul- 
phate of  lead,  occurring  as  an  impalpable  powder  or  magma,  is  favor- 
able to  the  therapeutic  object  in  view. 

Laudanum  is  quite  incompatible  with  subacetate  of  lead ;  but  one 
of  the  most  popular  of  lotions  contains  these  ingredients  associated, 
so  that  it  is  not  correct  to  say  that  these  substances  are  incompatible 
in  a  medical  sense,  however,  in  a  purely  chemical  point  of  view,  they 
may  be  considered  so. 

Pharmaceutical  incompatihles  are  those  in  which  a  disturbance  of  a 
solution  takes  place  in  a  way  not  considered  strictly  chemical.  My 
observation  has  satisfied  me  that  these  are  very  commonly  associated, 
though  little  observed.  In  speaking  of  pills,  I  referred  to  some  phar- 
maceutical incompatihles,  and  may  now  instance  others.  If  we  add 
tincture  of  Tolu  to  an  aqueous  solution,  the  resin  of  the  Tolu  sepa- 
rates almost  entirely  as  a  coagulum,  and  collects  on  the  side  of  the 
bottle,  thus  being  lost  as  a  medicinal  ingredient  of  the  preparation, 
besides  rendering  it  very  unsightly.  The  same  remark  applies  to 
other  resinous  tinctures. 

The  admixture  of  tincture  of  guaiacum  with  the  spirit  of  nitric 
ether  is  another  instance ;  the  resinous  tincture  gelatinizes  into  a  mass, 
and  is  unfit  for  use.  The  addition  of  tincture  of  cinnamon  to  infusion 
of  digitalis  after  filtration,  as  directed  in  the  Pharmacopceia^  occasions 
a  precipitate. 

List  of  Pharmaceutical  Incompatihles. 

Comp.  infasion  of  cinchona,  with  comp.  infusion  gentian. 

Essential  oils  with  aqueous  liquids  in  quantities  exceeding  one  drop  to  f  ^j.  See  page  625. 

Fixed  oils  and  copaiva,  with  aqueous  liquids,  except  with  excipients. 

Spirit  of  nitric  ether  with  strong  mucilages. 

Infusions  generally  with  metallic  salts. 

Compound  infusion  of  gentian  with  infusion  of  wild  cherry. 

Tinctures  made  with  strong  alcohol,  witV  those  made  with  weak  alcohol. 

Tinctures  made  with  strong  alcohol,  with  infusions  and  aqueous  liquids. 

Excipients  used  in  Mixtures^  <kc. 

The  consideration  of  excipients  will  bring  into  view  the  best  modes 
of  overcoming  some  of  these  pharmaceutical  incompatibilities. 

In  the  form  of  mixture  we  use,  in  the  first  place,  as  diluents — 

Water.  Compound  infusion  of  rose. 

The  medicated  waters.  Emulsion  of  almonds. 

Syrups.  Honey  of  rose. 

As  excipients  or  constituents  in  a  stricter  sense — 

Pow^d  acacia,  )     •     j        •     i  Extracts. 

Sugar,  \  "'^«^  ^'^  «'°g>J^-  Yelk  of  egg. 

Powd.  tragacanth.  White  of  egg. 
Confections.  * 


'REPARATIONS,   SOLDTIOXS,   MUTUSE3,  ETC. 

As  flavoring  agents  with  viscid  ingredienta — 

(  Cinnamon.  f  Ginger. 

Es»olW  oil,  of  i  ^"^"^^  Tinotnres  of  i  ™^-f  p^  ^.^^ 

(^  Caraway,  &c.  [__    "   of  rainL 

As  flavoring  and  coloring  agents  with  or  without  viscid  ingre- 
dients— 

Tincture  of  cinnamon.  Comp.  tincture  of  gentian. 

Compound  tincture  of  cinnamon.  Fluid  extract  of  vanilla; 

Tincture  of  cardamom.  Ginger  ayrup. 

Compound  tincture  of  cardamom.  Totu  syrup. 

Compound  spirit  of  lavender.  Fruit  syrups,  &o. 

The  diluents  are  useful  as  enabling  us  to  divide  the  dosee  of  m 
active  medicine  to  almost  any  extent;  they  correspond  to  the  sogar, 
gum,  aromatic  powder,  &c.,  prescribed  for  a  similar  purpose  with 
powders,  and  with  conserve  of  rose  and  some  other  bulky  additiona 
used  in  pill  masses. 

The  immense  utility  of  excipients,  and  flavoring  agents  generally, 
will  be  beat  illustrated  by  the  examples  which  follow.  The  skilful 
employment  of  these  adds  greatly  to  the  success  of  the  preseriber. 

The  necessity  of  limiting  the  number  of  presoriptiona  given,  and 
the  importance  of  includiog  in  them  a  considerable  variety  of  medi- 
cinal agents,  will  forbid  the  illustration  of  all  the  numerous  points  ia 
this  connection,  and  much  will  necessarily  be  left  to  be  filled  up  by 
the  ingenuity  of  the  learner. 
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ASTHINQKNTS, 

No.  71.~Mistura  Orelce,  U.S.     {Okalk  Mixture,  or  Chalk  Jul^) 

Take  of  Prepared  chalk Sss. 

Sugar, 

Powdered  gum  Arabic,  each         .         .         .     3ij. 

Cinnamon  water, 

Water,  each f|iv. 

Rub  them  together  till  they  are  thoroughly  mixed. 
To  this,  which  is  a  very  popular  antacid  astringent,  the  addition  i> 
often  made  of  tincture  of  kino,  or  some  similar  vegetable  aatringenl, 
either  with  or  without  tincture  of  opium.  In  the  absence  of  cinna- 
mon water,  two  drops  of  the  oil  of  cinnamon  for  each  ounce  of  that 
water  ordered,  may  be  added  to  the  dry  ingredients,  Aa  the  mLrture 
does  not  keep  very  well,  it  is  a  convenient  plan  to  keep  the  powders 
ready  mixed,  and  add  the  water  when  required.  Chalk  mistare  i« 
given  in  an  adult  dose  of  Sss. 
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No.  72. — ParrisKs  Camphor  Mixture,    (Dr.  Parrish,  Sen.) 

R. — Aqu89  camphor89 fSiij. 

Spiriti  lavandulsd  compositi        ....  f.^j. 

Sacchari     .        .    ' 3j- 

Misce. 

Give  a  tablespoonful  every  two  hours  in  diarrhoea  and  cholera-mor- 
bus,  adding  ten  drops  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  was  originally  prescribed  in  1832,  has  been 
found  so  TOuerally  useful  and  safe  that  it  has  become  a  standard  re- 
medy, and  is  prepared  and  sold  by  all  druggists  in  Philadelphia  and 
its  vicinity. 

No.  73, — Uope^s  Camphor  Mixture. 

R. — Aquae  camphorsa    .         .        .    fjiv. 
Acidi  nitrosi  .        .         .     ^  xxx. 

Tinctur89  opii  .        .        .    Tr\,  xx  vel  xl.  Misce. 

Dose,  a  tablespoonful  every  two  hours  in  diarrhoea  and  dysentery.* 

No.  74. — A  Remedy  used  in  Uterine  Hemorrhages, 

Take  of  Oil  of  erigeron f3j. 

Sugar 3u« 

Gum  Arabic 3j. 

Water  fSij,  fjvj. 

Triturate  the  oil  with  the  gum  and  sugar  into  a  dry  powder,  then 
add  the  water,  triturating  into  a  perfect  mixture. 
Sig, — Take  a  teaspoonful  three  times  a  day. 

'  Extrticted  from  the  Edinburgh  Medical  and  Surgical  Journal^  January,  1824.  Oh- 
servations  on  (he  Powerful  Effects  of  a  Mixture  containing  Nitrotte  Acid  and  Opium  in 
curing  Dysentery^  Cholera^  and  Diarrhoea.  By  TuoxAS  Hops,  Esq.,  Surgeon,  Chatham. 
— *^  More  than  twenty-six  years  ago,  when  attending  a  case  of  dysentery  in  which  the 
usual  remedies  had  been  prescribed  in  vain,  the  patient  determined,  on  his  own  accord, 
to  take  a  medicine  I  had  sent  for  his  nurse,  who  was  worn  out  with  attention  to  her 
charge,  and  complained  of  excessive  thirst.  It  occurred  to  me  to  give  an  acid  to  alle- 
viate her  complaint,  and  in  order  to  obviate  any  unpleasant  effects,  to  join  opium  with 
it ;  I  accordingly  sent  the  following :  Q. — Acidi  nitrosi  5U  >  ^t.  opii  gr.  ij  ;  Aquas 
^ij. — M.  Cap.  cochl.  minus  ter  quarterve  in  die ;  and  the  patient  with  dysentery 
having  taken  some  of  this  medicine,  the  effect  produced  was  so  great  that  it  no  less 
surprised  him,  who,  by  a  continuance  of  it,  recovered,  than  it  did  myself. 

**  The  form  of  the  medicine,  as  I  have  used  it  in  all  the  oases  referred  to,  is  as 
under : — 

I^. — Acid,  nitrosi  •         .         .         •     g^* 

Mist,  camphor®      ....     sviij.    Misce  et  adde 

Tinct.  opii gtt.  xl. 

,         Sig. — One-fourth  part  to  be  taken  erery  three  or  four  hours. 

"  In  chronic  dysentery,  the  dose  of  two  ounces  three  times  a  day  is  quite  sufficient ; 
the  remedy  is  grateful  to  the  taste ;  abates  thirst ;  soon  removes  the  intensity  of  pain ; 
and  procures,  in  general,  a  speedy  and  permanent  relief.  No  previous  preparation  is 
required  for  taking  it,  nor  any  other  care  whilst  taking  it,  except  the  keeping  of  the 
hands  and  feet  warm,  preserving  the  body  as  much  as  possible  from  exposure  to  ex- 
treme cold  or  currents  of  air,  and  making  use  of  warm  barley-water  or  thin  gruel,  and 
a  diet  of  sago  or  tapioca. 

"  It  is  necessary  to  mention  that  the  remedy,  the  good  effects  of  which  I  now  detail, 
is  nitrous  acid  with  opium,  not  nitric  acid.  I  have  not  found  nitric  acid  with  opium 
to  produce  any  good  effect,  for,  having  expended  my  nitrous  acid,  I  sent  to  a  chemist 
for  a  fresh  supply,  who,  by  mistake,  sent  me  nitric  acid,  which  I  used  merely  by  way 
of  trial,  bat  found  it  not  in  any  way  beneficial  to  my  patients." 
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Dr.  iij.  on  and  others  hare  had  coDsiderable  success  in  llff 

treatmcDt  „.     .terine  hemorrhages  with  ibe  oil  of  erigeroo;  in  the 
doses  here  prescribed,  eacli  f3  contains  gtt.  v  of  the  oil. 

Alteratives,  litc. 
No.  75. — Blue  Mass  and  Chalk  Mixture. 
Take  of  Mercurial  maaa,  in  powder  .         .     5«8. 

Prepared  chalk jj. 

Gum  Arabic,  in  powder, 
Sugar,  do.,      of  each    .         .     Jaa. 

Tincture  of  opium         ....     "ixxx. 
Aromatic  syrup  of  rhub  rb  .         .     fsj,  f5vj. 

Triturate  into  a  uniform  mixture. 

Dose,  f3j  to  stimulate  the  secretion  of  bile  and  check  diarrbtea. 
Tinclure  of  kino  or  other  astringenls  may  be  added.  ^^ 

No.  7G.—  Creasote  Mixture.  ^H 

Take  of  Creasote  ......     gtt.  xy}.^H 

Powdered  gum  Arabic    .         .         .         .     3j- 

Sugar      ...  ...     388. 

Water     .......     Rij. 

Triturate  the  creasote  with  \  and  sagar,  then  gradually  add 

the  water  and  triturate  to  a  un  ixture. 

Dose,  a  teaspoonful  contain  w..  lirop  of  creasote,  used  in  bron- 
chitis, phthisis,  &c.,  and  to  checu  vomiting.  Creasote  is  soluble  in 
water  to  the  extent  of  "Iv  to  f'j,  and  for  external  use  is  best  maJe 
into  a  suitable  solution  by  shaking  up  with  water. 

Tonics. 
No.  77. — Feuer  and  Ague  Mixture. 

8. — Powdered  red  bark J'y- 

Confection  of  opium, 

Lemon-juice        . 5ia8. 

Port  wine f3iij. 

Mix  by  trituration  in  a  mortar. 

Dose,  three  tablespoonfuls  morning,  noon,  and  night,  the  day  tbe^ 
fever  is  off. 

Some  recipes  direct  powdered  serpentaria  in  addition  to  the  above. 
Though  not  an  elegant,  this  is  a  most  efficient  and  valuable  combi- 
nation. 

No.  IS.— Solution  of  Acetate  of  Ckinoidine. 
Take  of  Chinoidine    .        .        .    One  ounce. 

Acetic  acid    .         .         .     One  fluidounce. 
Water  ....     Twenty-nine  flnidoances. 
Make  a  solution. 
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Each  fluidracbm  contains  about  two  grains  of  chinoidine,  and  serves 
as  a  dose. 

This  is  a  cheap  form  of  cinchona  preparation,  used  in  the  Moya- 
mensiug  Dispensary,  Philadelphia. 

No.  79. — ilistura  Ferri  Compositt]  U.  S.    {Oriffiih^s  Myrrh  Mixture) 

Take  of  Myrrh, 

Sugar,  of  each 5j. 

Carbonate  of  potassa     .        .        .        •    gr.  xxv. 

Triturate  together  into  a  fine  milky  mixture  with 

Rose  water f Sviiss. 

Then  add  Spirit  of  lavender  (simple)    .         .        .    f  Sss. 
Sulphate  of  iron,  in  powder  .        .        .    9j. 

Dose,  a  tablespoonful  according  to  circumstances,  given  as  a  tonic 
in  phthisis,  and  in  anasmic  cases  generally. 

The  strict  phraseology  of  the  Pharmacopoeia  has  been  departed  from 
above  in  the  hope  of  rendering  the  pharmaceutical  points  in  the  pre- 
paration more  clear. 

The  sulphate  of  iron  and  carbonate  of  potassa  here  used,  form  by 
double  decomposition  the  sulphate  of  potassa  and  protocarbonate  of 
iron,  which  latter  fioats  in  the  milky  mixture  of  myrrh  and  sugar, 
giving  it  a  green  color.  This  is,  however,  in  very  small  proportion, 
so  that  in  each  f  5ss  dose,  there  is  not  more  than  gr.  ss.  This  prepa- 
ration is,  however,  a  very  useful  and  an  elegant  one.  (See  PiL  Ferri 
Carbonatis  and  PiL  Ferri  Compositoe) 

No.  80. — A  good  Preparation  of  Iron  and  Cinchona. 

(SuBsnTDTB  FOB  TiNCTURA  CiNcnoNJB  Ferrata. — S«e  p.  138.) 

R. — Tinct.  cinchonao  et  quassias  comp.        .        .    f,?iv. 

Ferri  citratis 3j. 

Acidi  citrici gr.  xv. 

Triturate  the  citric  acid  and  citrate  of  iron  together,  and  dissolve 
in  the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  f^j  (see 
p.  515)  may  be  used  as  a  substitute  for  the  rather  insoluble  dry  salt. 
The  dose  is  a  teaspoonful,  containing  two  grains  of  citrate  of  iron. 

The  citric  acid  breaks  up  any  tannate  of  iron  as  soon  as  formed,  and 
it  is  reproduced  on  the  addition  of  an  alkali.  There  is  a  liability  to 
considerable  precipitate  of  cinchonic  red,  but  very  little  iron  is  thrown 
down. 

No.  81. — A  Concejitrated  Solution  of  Quinia  and  Iron, 

R. — Quiniae  sulphatis 9j. 

Tr.  ferri  chloridi fSiiss. 

Ft.  solutio. 

One  grain  of  sulph.  quinia  is  contained  in  every  7|  minims  (about 
15  drops)  of  the  solution,  which  is  an  appropriate  dose ;  it  may  be 
made  with  three  times  the  proportion  of  quinia  salt.    To  prescribe  it 
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in  a  more  dilated  form,  add  water  fjij,  and  syrup  of  orange-peel  (or 
other  suitable  flavor)  f5iij.  The  dose  will  then  be  a  teaspoonfal, 
equivalent  to  1  gr.  of  the  quinia  salt 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very 
useful  remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  condi- 
tion and  erysipelatous  tendencies. 

No.  82. — A  Bitter  Tonic  for  Dyspepsia. 

B. — Tr.  cinchon89  et  quassias  comp.     .        .        .    f§iv. 
Tincturaa  nucis  vomicae       ....    f  3j. 
Misce. 

A  teaspoonful  three  times  a  day  in  a  little  sugar  and  water. 
This  is  one  of  the  best  combinations  of  its  kind ;  it  is  much  pre- 
scribed by  Dr.  E.  Wilson. 

No.  83. — A  Mild  Antacid  for  Young  Infants. 

B. — Sodae  bicarb 3ss. 

Aquad  menthaa f^iv. 

Ft.  solutio. 

Prescribed  by  Dr.  Meigs  and  others.  Dose,  a  teaspoonful,  as  an 
innocent  substitute  for  the  numerous  carminatives. 

No.  84. — Aromatic  and  Antacid  Corrective  of  Indigestion. 

B. — Sodae  bicarbouatis 9iv. 

Infus.  gentianae  comp.  ....  fSiiss. 

Aquae  menthae  pip fSiij. 

Tinct.  cardamomi  comp f  Sss. 

DosK,  a  tablespoonful  as  required. 

The  above  makes  a  handsome  preparation ;  it  was  furnished  me  by 
my  friend  Dr.  J.  J.  Levick. 


Abterial  Stimulants. 
No.  85. — Carbonate  of  Ammonia  Mixture. 

Doie  oontuDs 

Take  of  Carbonate  of  ammonia         .  gr.  x. 

Powdered  gum  Arabic         .  gr.  x. 

Sugar,  each          .        .        .  3iss                gr.  x. 

Comp.  spirit  of  ether,  .         .  n^xv. 

"      tinct.  of  cardam.,  each  f5ij                 ntxv. 

Water          ....  fSiijss 

Make  a  mixture.    Dose,  a  tablespoonful  every  two  or  three  hours. 
A  stimulant  in  low  conditions,  as  in  the  last  stages  of  disease. 
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No.  86 — Oil  of  Turpentine  iliocture. 

B. — Olei  terebinthinfla fSiij. 

Pulv.  acacise, 

Sacchari,  aS, 3iss. 

Tinct.  opii Tr\,  L. 

Aqu89  cinnaraomi f^vss. 

Triturate  the  gum  and  sugar  with  the  oil  of  turpentine,  and  511  of 
the  cinnamon  water,  then  gradually  add  the  other  ingredients.  The 
yolk  of  an  egg  may  be  substituted  advantageously  for  the  gum  and 
sugar,  and  a  part  of  the  water.  Dose,  f^j,  containing  about  vri^iv  of 
the  oil,  and  ^  j  of  tincture  of  opium. 

Nervous  Stimulants. 

No.  87. — Misiura  Assafoetidoe,  U.  S.     {Milk  of  Assafxtida.) 

Take  of  Assafoetida 3ij- 

Water Oss. 

Bub  the  assafoetida  with  the  water  gradually  added  until  they  are 
thoroughly  mixed. 

A  good  extemporaneous  way  to  prepare  this  very  popular  antispas- 
modic, is  to  form  a  wine  of  assafoetida,  as  directed  by  Henry  N.  Hitten- 
house,  by  triturating  Sss  of  the  gum- resin  with  f5x  wine.  The  gum 
resin  should  be  carefully  selected,  so  as  not  to  require  straining;  this 
wine  will  keep,  and  is  converted  into  the  mixture  by  adding  to  water 
in  the  proportion  of  3j  (by  weight)  to  each  fSj. 

James  T.  Shinn,  of  this  city,  proposes  the  following  mode  of  pre- 
paration, which,  while  it  keeps  well,  enables  the  practitioner  to  double 
the  strength  of  the  mixture  if  desired,  or  by  dilution  to  furnish  it  of 
the  officinal  strength. 

Take  of  Assafoetida 5ss. 

Diluted  acetic  acid        ....  fsij. 

Water fgiv. 

Sugar oiv. 

Triturate  together  into  a  mixture.  To  make  milk  of  assafoetida 
dilute  with  an  equal  portion  of  water. 

Milk  of  assafoetida  is  much  prescribed  and  extensively  used  as  a 
domestic  remedy.    Dose,  from  f5j  to  fsss. 

No.  88. — ^^  Chloroform  Paregoric'^  of  Dr.  Henry  Harlshome. 

Take  of  Chloroform, 

Tincture  of  opium, 

"         of  camphor, 
Arom.  spt.  of  ammonia,  of  each   .        .    f5iss. 

Oil  of  cinnamon gtt.  iij. 

Brandy fjij. 

Dose,  f5ss,  or  less  in  spasmodic  aOections  of  the  stomach,  cholera, 
40 
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&c.    Several  practitioners  have  used  this  preparation  with  favorable 
results  in  severe  cases. 

Nabcotics. 
No.  89. — Liquor  MorphicB  Sulphatis,  U.  S. 

Bedaced. 

Take  of  Sulphate  of  morphia    .        .    gr.  viij  gr.  j. 

Distilled  water      .        .        .    Oss.  fSj. 

Dissolve  the  morphia  in  the  distilled  water.  This  is  an  illustration 
of  the  most  convenient  method  of  giving  small  doses  of  soluble  sub- 
stances ;  here  the  proportions  are  so  adjusted,  that  each  teaspoonful 
shall  represent  ^  gr.  of  morphia,  which  is  a  rather  small  dose. 

A  favorite  prescription  for  after-pains  in  obstetric  practice,  is  a  so- 
lution of  sulphate  of  morphia  in  camphor  water,  in  the  same  propor- 
tion as  the  above.    Dose,  the  same. 

Abtebial  and  Nebvous  Sedatives. 
Wo.  90. — A  good  Anti-Fever  Ckmbination, 

In  eaoh,  f3J. 

B. — Vini  antimonii,  nt  viij. 

Spt.  89theri8  nit.,  ^  .  .  .  fSss  nt  viij. 

Tinct.  digitalis    .  .  .  .  f5j  wiy. 

Syr.  acidi  citrici  .  .  .  fSiij 

Misce. 

Sig. — Take  a  teaspoonful  every  three  or  four  hours. 

No.  91. — Remedy  in  Pulmonary  and  Catarrhal  Diseases,  etc.. 

Unattended  by  Fever, 

B. — Acidi  hydrocyanici gtt.  xl. 

Vini  antimonii  flss. 

Syrupi  tolutani fSiss. 

Mucil.  acacise f§ij. 

M.,  fiat  mistura,  capiat  cochl.  parvum  ter  quarterve  die. 

This,  with  several  similar  combinations  of  hydrocyanic  acid,  is 
highly  recommended  by  Dr.  Horace  Green,  and  published  by  him 
among  his  selections  from  favorite  prescriptions  collected  from  dis- 
tinguished American  physicians,  in  a  scrap-book  kept  for  the  purpose. 
Rendered  much  more  dilute,  this  is  recommended  as  the  best  of  reme- 
dies for  hooping-cough. 

Cathabtics. 

No.  92. —  Castor  Oil  Mixture. 

Take  of  Gum  Arabic,  in  powder, 

Sugar,  of  each 5"j- 

Oil  of  mint gtt  iv. 
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Triturate  into  a  uniform  powder,  and  add  water  f3yj,  or  sufficient 
to  bring  the  mucilage  to  the  consistence  of  castor  oil,  then  add,  by 
degrees,  castor  oil  fSj,  continuing  the  trituration  till  it  combines  into 
a  perfect  emulsion,  with  a  uniform  milky  appearance ;  should  this 
fail  to  appear,  add  a  little  more  water,  or,  if  the  mucilage  is  evidently 
too  dilute,  a  little  more  gum,  care  being  taken  to  produce  the  uniform 
milkiness.    Dilute  this  by  adding  water  sufficient  to  make  fSiv. 

This  will  make  a  perfect  castor  oil  emulsion.  If  oil  of  turpen(ine 
is  to  be  incorporatea  with  it,  let  it  be  added  to  the  mixed  gum  and 
sugar,  before  introducing  the  water  and  oil,  or  let  it  be  first  perfectly 
mixed  with  the  castor  oil.  If  laudanum,  or  some  carminative  and 
coloring  adjuvant  is  desirable,  it  may  be  added  at  the  time  of  bottling. 
In  no  case  should  the  oil  be  introduced  into  the  bottle  until  combing 
with  the  other  ingredients,  as  a  portion  will  then  adhere  to  the  sides, 
and  be  imperfectly  incorporated  with  the  gum.  Each  tablespoonful 
of  this  mixture  contains  f5j  of  oil,  and  may  be  given  every  hour  till 
the  desired  effect  is  produced. 

Several  demulcent  mixtures — as  those  of  olive  oil,  almond  oil,  &c. — 
may  be  made  upon  this  model.  Copaiva  mixture,  introduced  among 
the  diuretics,  may  have  a  similar  composition.  The  proportion  of 
gum  and  sugar  to  the  oily  ingredient  (3iij  each,  to  fSj)  should  be  re- 
membered, as  it  applies  equally  to  the  other  cases  named. 

Taraacacum  and  other  Mixtures, — By  the  judicious  admixture  of  the 
fluid  extracts  of  taraxacum,  senna,  &c.,  with  saline  cathartics,  some 
excellent  purgative  combinations  may  be  formed. 


No.  93. — A  Charcoal  and  Blue  Mass  Mixture. 


R. — Carbo  ligni 


Sodae  bicarb. 
Mass.  hydrai^ri 
Syrupi  rhei  aromat 
Aquae     . 

Triturate  together  into  a  uniform  mixture 

This  was  furnished  by  Dr.  John  D.  Griscom,  who  finds  it  to  meet 
a  very  common  indication  in  general  practice. 


3j. 


.  3ss. 

.  gr.  viij. 

.         .  f5ij. 

.        .  (Exj. 

Dose,  a  tablespoonful. 


No.  94. — A  Magnesia  Mixture  for  Children. 

Take  of  Magnesia  (Husband's)         .        •        •        .    5j* 
Powd.  gum  Arabic 3ss. 

Triturate  together,  and  add 

Aromat.  syrup  of  rhubarb           .        .        .    f^iij. 
Fennel-seed  water fsiss. 

A  teaspoonful  is  an  appropriate  dose.  To  this  mixture  may  be 
added,  say  gr.  xv  of  mercurial  mass,  which  should  be  triturated  with 
the  powder,  and,  if  required,  the  addition  of  say  til  viij  of  laudanum, 
or  f5j  of  paregoric.  The  precaution  of  shaking  up  before  adminis- 
tering should  not  be  overlooked. 


628     LIQUID   PREPARATIONS,  SOLUTIONS,   MIXTURES,  ETC. 

No.  95. — Extemporaneous  Cream  of  Tartar  Draught. 

Take  of  Tartaric  acid Six. 

Water  ....*...    fSvj. 

Make  solution,  and  label  No.  1. 

Bicarb,  potassa 3vj. 

Water fjvj. 

Make  solution,  and  label  No.  2. 

Mix  from  one  to  two  tablespoonfuls  of  No.  1  with  the  same  quantity 
of  No.  2,  and  drink  immediately.  In  this  way,  the  bitartrate  of 
potassa  is  obtained  in  solution,  although,  if  the  mixture  be  allowed  to 
stand  a  few  minutes,  it  will  deposit  the  salt  in  a  white  crystalline 
powder. 

The  following  soluble  powders  may  not  inappropriately  be  intro- 
duced here. 

No.  96. — Aperient  Seidliiz  Powders. 

Take  of  Bicarbonate  of  soda        ....    9ij. 
Tartrate  of  potassa  and  soda  .        .        •    3ij* 

Mix,  and  fold  in  blue  paper. 

Tartaric  acid gr.  xxxv. 

Fold  in  white  paper. 

Directions  for  use. — Take  two  glasses,  with  about  a  gill  of  cold 
water  in  each ;  dissolve  in  one  the  contents  of  the  blue  and  in  the 
other  of  the  white  paper.    Mix,  and  drink  immediately. 

Diuretics. 

No.  %1.—Emulsi(m  of  Fluid  Extract  of  Cuhehs. 

Take  of  Fluid  ext.  of  cubebs     .        .        .  gtt  cxx. 

Yolk  of  egg  ....  One. 

Sugar,  powdered  .        .        .  3ij- 

Mint  water  sufficient  to  make  a    .  f^iij  mixture. 

Triturate  the  fluid  extract  with  the  powdered  sugar  and  yolk  of  egg, 
and  then  dilute  with  the  water.    Direct  a  teaspoonful  four  times  a  day. 

This  may  be  made  by  substituting  5u  powdered  gum  Arabic,  and 
5j  sugar,  for  the  yolk  of  egg.  It  is  a  fine  stimulant  to  the  mucous 
surfaces,  adapted  to  catarrhs,  &c.,  as  well  as  to  urinary  diseases.  The 
dose  is  f5j,  containing  gtt.  v  of  the  oleo-resin  of  cubebs. 

No.  98. — Alkaline  Copaiva  Mixture. 
B. — Copaibse, 

Liq.  potass®,  aa  ....    fSij. 

Pulv.  acaciae, 

"     sacchari,  aa        .        .        .        .    5ij. 
Aq.  menth.  virid q.  s.  ut  fiat  fSiv. 

Mix  the  copaiva  and  solution  of  potassa,  add  the  water,  and  tritu- 
rate with  the  gum  and  sugar. 
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In  this  prescription,  which  is  prescribed  by  my  friend,  Dr.  William 
Hunt,  the  copaiva  is  combined  into  a  soap  with  the  alkali,  and  would 
be  perfectly  suspended  without  the  aid  of  gum  and  sugar,  which  are 
added  to  obtund  the  acrid  taste.  Of  course,  oil  of  cubebs,  tincture  of 
opium,  and  other  adjuvants,  may  be  added  if  required.  The  usual 
method  of  suspending  copaiva  is  similar  to  that  given  in  Prescription 
No.  92.    The  dose  is  a  tablespoonful,  containing  v^xv  of  copaiva. 

No.  99. — Exiemporaneoxia  Solution  of  Acetate  of  Potassa, 

Take  of  Acetic  acid        ....    f5vj. 

Water fSiij. 

Bicarb,  potassa  ....    Siijss,  or  sufficient  to 

form  a  neutral  solution. 

This  is  designed  to  obviate  the  necessity  of  weighing  the  very  deli- 
quescent acetate  of  potassa,  and  will  contain,  to  each  f  3j,  about  ten 
grains  of  the  salt,  which  is  an  appropriate  dose.  The  admixture  of 
fluid  extract  of  taraxacum,  or  of  iDuchu,  or  of  spirit  of  nitric  ether, 
will  be  appropriate  in  certain  cases. 

No.  100. — Scudamore^s  Mixture  for  Oout. 

Take  of  Sulphate  of  magnesia     ....  5j. 

Mint  water fSx. 

Vinegar  of  colchicum     ....  f  3j. 

Syrup  of  saffron fSj. 

Magnesia 3ij,  9ij. 

Mix. 

Doss,  one  to  three  tablespoonfuls  every  two  hours  till  four  to  six 
evacuations  are  procured  in  the  twenty-four  hours. 

No.  101. — Dewees*  Colchicum  Mixture. 

Take  of  Wine  of  colchicum  seed       .        .        .  gtt.  xxx. 

Denarcotized  laudanum         .        .        .  gtt.  xxv. 

Sugar gr.  xxx. 

Water fSj. 

Mix.    To  be  taken  at  night  in  one  draught. 

No.  102. — Dr,  Athens  Prescription  for  Neuralgic  and  Rheumatic  Symptoms. 

Take  of  Ethereal  tincture  of  guaiacum    .        .        ,     f  3j. 

"        of  colchicum   .        .        .    fsvj. 
"        of  cannabis  Ind.       .        .    f  5ij. 

Mix.    Dose,  twenty-five  to  thirty  drops  every  four  hours  on  sugar. 


Diaphoretics. 

No.  103. — Liquid  Substitute  for  Dover*s  Powders. 

B. — Vin.  ipecac ^xvj. 

Tinct.  opii 'txiij. 

Spirit,  setheris  nit.  Pjj. 

Misce. 
Sig. — Take  at  one  dose  at  going  to  bed. 
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No.  lOi.— Liquor  Potassce  Citratis,  U.  S.     (Neutral  ifixture,  or  Satine 
Draught.) 

Bedne«d. 
Take  of  Fresb  lemon  juice        .        .        .    Oss  f|iv. 

Bicarbonate  of  potassa  .        .    q.  s.  q.  a. 

Add  the  bicarbonate  to  the  lemon-juice  till  it  is  perfeotlj.  saturated, 
then  filter,  or 

BedniMd. 

Take  of  Citric  acid Ses.  3ij. 

Oil  of  lemons  ....     m.ij.  nij. 

Water  Ctea.  fSiv. 

Bicarbonate  of  potassa   .        .         .    q.  s.  q.  s. 

Rub  the  citric  acid  with  the  oil  of  lemon,  and  afterwards  with  tbe 
water  till  it  is  dissolved,  then  add  the  bicarbonate  gradually  till  tbe 
acid  is  perfectly  saturated ;  lastly,  filter. 

The  lemon-juice  may  be  obtained  by  cutting  and  expressing  tbe 
lemon  either  with  the  fingers  or  a  lemon-squeezer,  and  the  little 
strainer,  Fig.  214,  which  will  set  into  the  top  of  the  graduated  mea- 


Fig.  214.  Elg.  215.  Fig.  216. 


sure,  or  of  a  beaker  glass,  Fig.  215,  will  serve  to  separate  the  seed  or 
any  portion  of  the  pulp  of  tbe  lemon.  Care  must  be  taken  in  adding 
the  bicarbonate  to  use  a  glass  rod,  porcelain  spatula,  silver  spoon,  or 
similar  utensil,  which  will  not  corrode  or  impart  a  metallic  taste  to 
the  preparation.  It  will  also  facilitate  the  operation  of  saturating  the 
acid  to  triturate  tbe  crystals  of  bicarbonate  in  a  dry  mortar  into  a 
powder  before  adding  it  little  by  little  to  the  liquid.  The  delay  of 
filtering  through  paper  may  be  very  much  obviated  by  using  a  fine 
linen  strainer,  or  by  plugging  the  base  of  the  glass  funnel,  Fig.  216, 
with  some  cotton,  and  pouring  the  liquid  through  it  into  the  contain- 
ing vial ;  it  is  an  object  to  conduct  this  operation  quickly,  so  as  to 
retain  and  bottle  up  as  much  as  possible  the  carbonic  acid  gas  libe- 
rated in  the  reaction. 

There  is  another  point  worth  attention ;  in  making  the  solnUou  by 
tbe  second  process  with  citric  acid,  it  is  well  to  weigh  the  bicarbonate 
beforehand,  and  then  the  whole  amount  being  added  there  will  be  no 
doubt  as  to  the  exact  saturation  of  the  acid ;  this  is  not  practicable 
in  the  lemon-juice  process,  as  there  is  no  certainty  as  to  its  strength; 
the  proper  proportion  of  bicarbonate,  to  the  Ssa  (240  grs.)  of  citric 
acid,  is  3S6  grains ;  or  to  the  S'J  of  acid,  168  grains,  or  about  3ij,  9ij ; 
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a  proportion  which  it  is  well  to  remember,  as  it  comes  in  play  in  all 
the  other  processes.  It  has  always  been  my  custom  to  cease  the  addi- 
tion of  the  alkaline  carbonate  before  it  becomes  perfectly  saturated, 
or  rather  to  err  on  the  side  of  acidity  than  that  of  alkalinity.  A 
slight  excess  of  alkali  may  render  the  solution  quite  disagreeable, 
while,  on  the  other  hand,  the  excess  of  acid  should  be  extremely  small. 
This  subject  may  be  concluded  by  presenting  the  following  additional 
formulas : — 

Bedaoed. 

No.  105. — Take  of  Citrate  of  potassa    .        .  3vj  3iij. 

Water       ....  Oss  foiv. 

Sugar        .        .        .        .  38S  gr.  xv. 

Oil  of  lemon     .        .        .  Kj  gtt.j. 
Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  acid 
in  the  solution.  In  other  respects  it  is  the  best  recipe,  because  so 
perfectly  neutral  and  so  readily  made.  The  sugar  may  be  omitted  or 
not,  at  pleasure,  but  seems  to  me  to  improve  it.  The  substitution  of 
carbonic  acid  water  for  common  water  is  an  improvement  in  this 
process. 

The  following  recipe  is  that  of  my  friend,  Ambrose  Smith : — 
No.  106. — To  Make  Effervescing  Neutral  Mixture  Extemporaneously. 

Reduced. 

Take  of  Bicarbonate  of  potassa         .  Siij  3vj. 

Citric  acid    ....  3ij,  3iu  oSs,  9ij,  gr.  v. 

Sugar Siss  3iij. 

Oil  of  lemon         .        .        .  gtt.  xvj  ^liv. 

Mix  thoroughly  and  reduce  to  a  uniform  powder,  and  keep  in  a 
well-stopped  bottle.  To  make  neutral  mixture  dissolve  3vj,  9j  in  Oss 
water  (3iij,  gr.  x  to  fliv);  this  proportion,  however,  is  somewhat  less 
than  the  strength  of  the  lemon-juice  saturated  with  bicarbonate  of 
potassa,  and  is  graduated  to  suit  the  views  of  many  practitioners. 

No.  107. — Effervescing  Draught. 

Take  of  Bicarbonate  of  potassa      .        .        .    3ij  to  9ij. 

Water fSiv. 

Make  a  solution. 

Directions, — Take  a  tablespoonful  of  lemon-juice  diluted  with  a  table- 
spoonful  of  water,  and  add  to  it  in  a  tumbler  a  tablespoonful  of  this 
solution,  then  drink  immediately ;  or  thus — 

Take  of  Bicarbonate  of  potassa         .        .        .    3^)  9ij« 
Sugar  .......    3j« 

Water fSiv. 

Make  a  solution  and  label  No.  1 ;  the  alkaline  solution. 

Take  of  Citric  acid 3y« 

Oil  of  lemon rci]. 

Water fsiv. 

Make  a  solution  and  label  No.  2 ;  the  acid  solution. 
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Directions. — To  a  tablespoon  ful  of  No.  1,  add  a  tablespoonful  of 
water,  and  to  the  mixture,  in  a  clean  tumbler,  add  a  tablespoonful  of 
No.  2;  drink  immediately. 

No.  108. — Effervescing  Fever  Powders. 

Take  of  Citric  acid,  dried  and  powdered,  3v. 
Divide  into  twelve  parts  wrapped  in  white  writing  paper. 

Take  of  Bicarbonate  of  potassa,  dried  and  powdered,  Sviss. 
Divide  into  twelve  parts,  wrapped  in  blue  paper. 

Inclose  these  white  and  blue  powders  alternately  in  a  tin  box. 

Directions. — Dissolve  the  contents  of  a  white  paper  in  a  tumbler, 
one-third  full  of  cold  water,  then  stir  in  the  contents  of  a  blue  paper 
and  drink  immediately. 

A  dose  is  usually  given  every  two  or  three  hours  during  the  pre- 
valence  of  the  fever. 

The  various  forms  of  citrate  of  potassa,  which  are  now  described, 
constitute  favorite  remedies  in  fever;  sometimes  spirit  of  nitric  ether, 
tartar  emetic,  tincture  of  digitalis,  or  other  remedies  are  added  to 
them.  The  effervescing  draught  is  said  to  be  the  best  way  to  give 
alterative  or  sedative  doses  of  tartar  emetic  when  the  stomach  is 
irritable. 

Soda  and  yeast  powders  may  be  introduced  here,  although  not 
strictly  belonging  to  the  class  under  consideration. 

No.  109. — Carbonated  Soda  Powders. 

For  making  a  draught  of  soda  water  extemporaneously. 
Take  of  Bicarbonate  of  soda    gr.  xxiij.    Fold  in  a  blue  paper. 
Tartaric  acid   .        .    gr.  xx.       Fold  in  a  white  paper. 

Directions  for  itse. — Dissolve  one  of  the  powders  contained  in  the 
white  and  blue  papers  in  separate  tumblers,  each  nearly  half  full  of 
water  (spring  water  is  preferable),  stir  them  up  for  a  few  seconds,  to 
render  the  solution  complete,  then  mix  their  contents  and  drink  im- 
mediately. A  little  syrup  may  be  added  to  one  or  both  of  the  glasses 
before  mixing.  These  are  usually  put  into  boxes  containing  twelve 
of  each  kind  of  powders. 

Yeast  Powders. 

A  substitute  for  yeast  in  making  batter  cakes,  having  the  advantage 
of  making  the  batter  perfectly  light  and  ready  for  baking  without 
delay,  and  greatly  diminishing  the  liability  to  become  sour.  Many 
dyspeptics,  who  cannot  tolerate  fresh  light  cakes  when  made  with 
yeast,  can  eat  them  with  impunity  when  raised  in  this  way. 

Fold  in  a  blue  paper  Bicarbonate  of  soda    .        .        .    120  gra.   • 
"    in  a  white  paper  Tartaric  acid     ....    100  grs. 

Directions  for  use. — Put  the  contents  of  a  white  and  blue  paper  into 
separate  teacups  filled  with  water,  and  stir  until  perfectly  dissolved. 
Mix  a  sufficient  quantity  of  batter  for  six  or  eight  persons  a  little 
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thicker  than  usual,  to  allow  for  the  liquid  in  which  the  powders  are 
dissolved ;  and  when  ready  for  baking  stir  in  well  the  contents  of  one 
teacup,  then  add  the  other  and  stir  it  well,  and  commence  baking  im- 
mediately. 

A  more  economical  way,  and  sufficiently  accurate  in  view  of  the 
harmlessness  of  the  ingredients,  is  to  keep  supplies  of  the  bicarbonate 
of  soda  and  tartaric  acid  in  separate  bottles,  which  will  insure  their 
perfect  drvness,  and  then  when  wanted  for  use  take  a  small  teaspoon- 
ful  of  each,  and  dissolve  as  above.  The  equivalent  weights  of  these 
ingredients,  as  given  above,  have  very  nearly  the  same  bulk.  If 
bitartrate  of  potassa  is  substituted  for  tartaric  acid,  it  must  be  used  in 
about  twice  the  quantity,  and  being  insoluble,  must  be  suspended  in 
water  and  thoroughly  stirred  in. 

Expectorants,  &o. 

No.  110. — Mistura  Ammoniaci,  U.  S.    {Lac  Ammoniac.) 

Take  of  Ammoniac  .        .       ' 3u« 

"Water Oss. 

Bub  the  ammoniac  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed. 

No.  111. — Mistura  Olycyrrhizoi  OomposUa^  U.  S.    {Brown  Mixture.) 

Reduced. 

Take  of  Liquorice,  in  powder     . 
Gum  Arabic 
Sugar,  each  . 
Gamph.  tincture  of  opium 
Antimonial  wine   . 
Spirit  of  nitric  ether 
Water   .... 


3j. 

3j. 

Sss 

3j. 

fSij 

fjss. 

m 

f5ij. 

fisa 

f3j. 

fixij 

fsiij. 

Rub  the  liquorice,  gum  Arabic,  and  sugar  with  the  water,  gradually 
poured  upon  them ;  then  add  the  other  ingredients,  and  mix. 

The  dose  of  this  very  popular  cough  medicine  is  a  tablespoonful, 
or  for  children  f  3j. 

No.  112. — A  Coryza  Mixture  of  Cuhehs^  dc. 

Take  of  Fluid  extract  of  cubebs    ....  f5j. 

Sulphate  of  morphia         .        .        .        •  gr.  iss. 

Syrup  of  senega 

Syrup  of  wild-cherry,  of  each  .        .        .  flij. 

Mix. 

Dose,  a  teaspoon  ful  occasionally.  Cubebs,  by  its  excellent  effects 
upon  the  mucous  surfaces,  is  well  adapted  to  the  treatment  of  chronic 
coughs,  coryza,  and  sore  throat. 


I 
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No.  113. — Mistura  AmygdaloB^  U.  S. 

Take  of  Sweet  almonds §ss. 

Gum  Arabic 5ss. 

Sugar        ........  3y. 

Distilled  water fSviij. 

Macerate  the  almonds  in  water,  and,  having  removed  their  external 
coat,  beat  them  with  the  gum  Arabic  and  sugar  in  a  marble  mortar 
till  they  are  thoroughly  mixed ;  then  rub  the  mixture  with  the  dis- 
tilled water,  gradually  added,  and  strain. 

This  mixtare  is  introduc^  here,  tboogh  not  belonging  appropri- 
ately  to  either  of  the  therapeutical  classes.  Its  chief  use  is  as  a  vehicle 
for  substances  to  be  used  in  the  liquid  form ;  it  may  be  well  substi- 
tuted by  Syrupus  Amygdalce,  for  most  purposes. 

No.  114. — A  Balsamic  Mcpectorant  Mixture. 

B. — Syrupi  tolutani, 

"        ipecacuanhsB,  fia         ....  fij. 

Pulv.  acaciad 3j« 

Tinct.  opii  camph., 

"     lobelisB,  aa fSiij- 

Aquae Sj. 

Triturate  the  gum  and  water  together,  and  add  the  other  ingredi- 
ents in  the  vial.    Doss,  a  teaspoonful. 

This  was  furnished  by  Dr.  S.  W.  Butler,  of  Burlington,  N.  J.,  who 
has  used  it  with  great  satisfaction. 

No.  115. — Tolu  Cough  Mixture. 

B. — Syr.  scilte fSj 

Pulv.  acacia3, 

Sacchari,  aa 5iij. 

Aquae fovj. 

Tinct.  tolutani feij. 

Misce  secundum  artem.    Dose,  f5j. 

No.  116. — A  Mixture  of  Acetone^  Wine  of  Tar,  Jkc.^  used  in  Asthma. 

Take  of  Acetone fSj. 

Camph.  tinct.  of  opium, 

Antimonial  wine,  of  each  ....    foj. 

Wine  of  tar  (Jew's  beer)    ....    fSij. 
Mix.    Dose,  a  teaspoonful. 

Often  prescribed  by  Dr.  Washington  L,  Atlee. 

No.  117. — Spermaceti  Mixture. 

Take  of  Spermaceti 3y. 

Olive  oil  3j. 

Powd.  gum  Arabic Sss. 

Water fSiv. 

Triturate  the  spermaceti  with  the  oil,  until  reduced  to  a  paste,  then 
add  the  gum,  and  lastly  the  water,  gradually.    Dose,  f5j. 
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No.  118. — Hocping- Cough  Mixture, 

Take  of  Carbonate  of  potassa  .        .        .        .  9j. 

Powdered  cochineal Dss. 

Sugar 5j- 

Water fSiv. 

Make  a  mixture.    Dose  for  children,  f  3j,  every  two  or  three  hours. 
An  old  and  very  popular  remedy. 

No.  119.— i^or  Hooping- Cough.    (By  Golding  Bird.) 

B. — Aluminis gr.  xxiv. 

Ext.  conii ^r.  xij. 

Aq.  anethi  (vel  foeniculi)      ....  fiiij. 

Syrupi  papav fSij. — M. 

Sig. — For  an  adult,  a  dessertspoonful  every  six  hours. 

No.  120. — Cod-liver  Oil  and  Biniodide  of  Mercury, 

Take  of  Bed  iodide  of  mercury    .        .        .        •    Rr.  viij. 
Cod-liver  oil Oj. 

Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonful  dose  contains  ^ 
gr.  biniodide  of  mercury.  This  is  a  combination  occasionally  indicated. 
Iodine  itself  is  sometimes  given  in  the  oil,  and  from  ^  to  }  gr.  to  f  Jj 
makes  a  good  addition  in  certain  cases. 

The  mode  of  administering  the  fixed  oils  may  here  claim  attention. 
None  of  the  modes  of  compounding  these  materially  improve  their 
taste ;  but  by  observing  to  prevent  their  contact  with  the  mouth  in 
swallowing,  the  chief  objection  to  them  is  obviated.  This  may  be 
variously  accomplished  by  enveloping  them  in  the  froth  of  fermented 
liquors,  or  by  pouring  them  into  a  glass  partially  filled  with  iced 
water,  or  an  aromatized  water,  so  that  no  portion  of  the  oil  shall  touch 
or  adhere  to  the  sides  of  the  glass.  When  mineral  water  is  convenient, 
it  furnishes,  with  sarsaparilla  syrup,  one  of  the  best  vehicles  for  castor 
or  codliver  oil ;  there  should  be  but  little  water  drawn,  but  it  should 
be  thrown  up  as  much  as  possible  into  froth. 

Alteratives. 

Alterative  preparations  are  much  made  by  the  addition  to  the  va- 
rious iodine,  mercurial,  and  other  alterative  salts,  of  the  Galenical 
preparations  of  sarsaparilla,  conium,  &c.  As  a  general  rule,  these  salts 
are  incompatible  with  each  other;  those  which  are  insoluble  are  gene- 
rally conveniently  prescribed  with  iodide  of  potassium,  which  is,  in 
fact,  one  of  their  most  natural  associated  solvents.    (See  Syrups,) 
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Anthelmintics. 

No.  121. — Emuhion  of  Pumpkin-Seeds. 

Take  of  Pumpkin-seeds,  fresh Sviij. 

Sugar 3ij. 

Gum  Arabic,  in  powder      ....  Sss. 

Water Oj. 

Blanch  the  seeds,  beat  them  into  a  mass  with  the  sugar,  then  add 
the  gum  Arabic,  and  gradually  the  water. 

Dose,  a  pint  in  the  course  of  the  day,  for  tape-worm.  (See,  also.  Oil 
of  Turpentine  Mixture,  page  625.) 


CHAPTER    IV. 

EXTERNAL  APPLICATIONS. 


Lotions,  Collyru,  Injections,  Gargles,  Baths,  Inhalations, 
Fumigations,  Cerates,  Ointments,  Liniments,  and  Plasters. 

Lotions. 

The  preparations  of  this  class  require  do  different  manipulations 
from  the  foregoing ;  indeed  they  are,  for  the  most  part,  simple  solu- 
tions prepared  without  any  particular  skill. 

Soluble  salts,  chiefly  of  the  astringent  class,  dissolved  in  distilled 
water,  or  in  distilled  rose-water,  designed  for  external  application,  con- 
stitute lotions,  or  washes;  these  are  to  be  applied  to  the  surface,  usually 
upon  a  folded  piece  of  muslin  or  lint,  chiefly  for  cooling  and  astringent 
purposes.  Lead-water  (page  538)  is  the  only  officinal  lotion.  Vinegar 
and  water,  or  water  alone,  is  applied  for  the  same  purposes.  In  va- 
rious chronic  skin  diseases,  lotions  containing  sulphuret  of  potassium, 
chloride  of  zinc,  corrosive  chloride  of  mercury,  borax,  solution  of 
chlorinated  soda,  and  other  chemical  agents,  are  employed.  Glycerin, 
by  its  solubility  in  water,  and  its  emollient  properties,  is  well  aidapted 
to  this  form  of  application.  The  recipes  appended  are  selected  as 
illustrations  of  this  class ;  they  are  all  well-known  preparations. 

No.  122. — Creosote  Lotion. 

B. — Creasoti gtt.  x. 

Aceti f5ij. 

Aquae fSij. 

Misce. 

Applied  to  phagedenic  ulceration,  chancres,  and  a  variety  of  sores. 

No.  123. —  Yellow  Wash.   {Aqua  Phagedoenica.) 

R. — Hydrargyri  chloridi  corrosivi         .        .         •    gi*.  xvj. 

Liquoris  calcis fSviij. 

Misce. 

The  binoxide  of  mercury  is  precipitated  as  a  yellow  powder,  and 
diffused  through  the  liquid ;  sometimes  the  proportion  is  diminished 
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to  gr.  j  in  each  f 3.    It  is  a  very  popular  application  to  certain  skin 
affections  and  to  venereal  sores. 

No.  12i.— Black  Wash. 

B. — Hydrargyri  cbloridi  mitis 3j- 

Liquoris  calcis f^iv. 

Misce. 

Protoxide  of  mercury  is  here  thrown  down  by  the  lime  as  a  black 
precipitate,  though  there  is  quite  an  excess  of  calomel.  It  has  similar 
applications  to  the  foregoing. 

No.  125. — GranviWs  Counter-irritant  or  Aniidynous  Lotions, 

The  mild  :— 

B. — Liquoris  ammonias  fortioris         ....  fSj. 

Spiriti  rosmarini f5vj. 

TinctursB  camphoree   .        .        .   '     .        .        .  fSu* 
Misce. 

No.  126.  The  strong  :— 

B. — Liquoris  ammonias  fortioris        ....  fjx. 

Spiritus  rosmarini f5iv. 

Tincturae  camphorae f  3ij. 

Misce. 

These  preparations  will  blister  in  periods  varied  from  two  to  ten 
minutes,  by  saturating  with  them  a  piece  of  linen  folded  five  or  six 
times  over  a  coin,  and  pressing  it  upon  the  part  Over  more  extended 
surfaces,  a  similar  method  is  adopted  by  protecting  the  lotion  from 
evaporation. 

No.  127. — Lotion  for  Chilblains. 

Take  of  Muriate  of  ammonia  ....  §ss. 

Water 3iv. 

Muriatic  acid f5j. 

Alcohol f§iss. 

Apply  morning  and  evening. 

No.  128.— Dr.  Thomas's  Nipple  Wash. 

Take  of  Alum .    2j. 

Tincture  of  galls f  5j. 

Triturate  together  until  as  nearly  dissolved  as  possible. 

No.  129. —  Clemen's  Almond  Lotion. 

Take  of  Gum  Senegal 3iv. 

Boiling  water Cong.  j. 

Strain,  and  when  cold  add — 

Tinct.  benzoin foij. 

Alcohol f3ij. 

Corrosive  chloride  of  mercury  .        .        .    5j,  9j. 

Dissolve  the  corrosive  chloride  in  the  alcohol,  before  mixing  with 
the  other  ingredients. 
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COLLTBIA, 

Collyria  'otioos  for  applicalion  to  the  eye,  called  eye-wash*  1 

They  are  {  ,!y  composed  of  astringent  salts,  as  sulphate  or  aceUle 

of  zinc,  BUi  of  copper,  or  of  iron  or  nitrato  of  silver,  the  proper- 

liOD  seldoiTi  sding  gr,  viij  to  f  3J.   A  good  prescription  is  appemid. 

No.  UO.—Tlumas'a  Eye-Water. 
Td  Iphate  of  zinc, 

loride  of  sodium,  each      .         .         .         .    9j- 
ae-water  (distilled)     .....     fsj. 
Make  ^  >n-  and  annlv.  suitably  diluted,  to  inflamed  eyes. 

The  infu  i  ot"  sassafras-pith  is  a  d  addition  to  this  and  Bimikr 
eye-washes,  f  he  aqueous  extract,  o.  i  wine  of  opium,  is  much  used 
in  collyria. 

ISJEcnONS. 

Injecttoiis  are  solutions  intended  •"  h  thrown  into  the  external  e*r, 
the  urethra,  bladder,  vagina,  &c.  i    resemble  the  foregoing  class 

in  composition  and  in  stn  b,  in  j  lorrhcea,  the  use  of  injections 
of  the  astringent  metallic  ts  is  vei  common,  as  also  of  vegetable 
astringents.     It  will  m  imoortj"        i  this  wort  to  give  prescrip- 

tions for  any  of  n  i  used  for  these  purposes. 

The  custom  t  r  and  various  bland   liquids 

into  the  rectum,  ness,  lias  become  exceedingly 

coraraon  of  laltti  jCara,  _.  f  apparatus  contrived  are  no- 

merona  and  ingenious,  consiiLi. >,..£,  a  uonsiderable  article  of  trade  with 
druggists  and  apothecaries. 

The  forms  of  self- injection  apparatus  made  by  Davidson,  MatUBon, 
and  others,  consisting  of  a  gum-elastic  bag  designed  to  be  gr.iaped  in 
the  hand,  and,  by  alternate  contraction  and  expansion,  to  draw  the 
fluid  from  a  basin  and  throw  it  through  a  flexible  tube  and  metallic 
injection-pipe  into  the  rectum  or  vagina,  has  almost  superseded  the 
old  kind  which  worked  with  a  piston.  A  French  pattern,  however, 
which  consists  of  a  cylinder  and  piston  working  by  a  spring,  designed 
to  be  wound  up  to  its  utmost  tension,  and  then,  on  the  opening  of  a 
faucet,  to  throw  the  whole  contents  in  a  continuous  stream  through 
the  flexible  tube  and  pipe,  is  preferable  to  any  other  in  use,  having 
tbe  single  objection  of  expense.  The  only  valve  in  this  instrameot 
is  in  the  piston,  and  is  so  simple  and  durable  as  to  remoye  one  ot  tbe 
most  common  objections  to  cylinder  injection  apparatus. 

No.  131. — CamphelVs  Injectton/or  Oonorrhaa, 

E. — Zinci  sulph 5b8. 

Plumbi  acet 3j. 

Tinct.  opii, 

"      catechu,  aa fjij. 

Aquffi  rosa) fSvj. 

Misce. 
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This  is  an  iDStance  in  which  chemical  incompatibles  are  mixed  ad- 
yisedly  so  as  to  produce  a  very  fiae  precipitate,  which  being  diffused 
in  the  liquid  and  deposited  on  the  mucous  membrane  of  the  urethra, 
favors  the  therapeutic  effect  intended. 

Garqles. 

Oargles  and  mauth-ivashes  are  applications  much  used  in  the  treat- 
ment of  so-called  sore-throat,  and  in  scorbutic  affections  of  the  gums, 
which  are  exceedingly  common,  and  are  popularly  treated  by  counter- 
irritation,  and  by  the  use  of  astringent  and  stimulating  gargles.  In- 
fusions of  capsicum,  of  vegetable  astringents,  and  of  sage,  with  the 
addition  of  alum,  borax,  or  sulphate  of  zinc,  and  almost  invariably 
honey,  are  the  prevailing  remedies  of  this  class.  The  following  recipes 
may  be  given. 

No.  182. — For  a  good  OargU  and  Mouth-  Wash. 

B. — Sodae  boratis 3j. 

Aquse  ros» flij. 

Mellis f5j. 

Misce  et  adde 

Tinctur©  myrrhae fSss. 

"        capsici f5ij. 

Sig. — Use  as  a  gargle  every  two  or  three  hours,  diluted  with  water. 

No.  183. — Gargle  of  Alum. 

B. — Aluminis Sss. 

Infusi  lini Oss. 

Mellis q.  s. 

Fiat  gargarysma. 

Baths. 

Baths  are  either  hot,  warm,  tepid,  or  cold,  or  consist  in  the  applica- 
tion of  vapor  merely.  They  are  variously  medicated  for  the  treatment 
of  diseases  of  the  skin,  and  for  producing  general  or  local  revulsive 
effects.    They  possess  little  strictly  pharmaceutical  interest. 

Inhalations. 

Inhalation  has  lately  been  a  good  deal  resorted  to  as  a  remedy  in 
chronic  catarrhs,  bronchitis,  incipient  phthisis,  &c.  I  have  repeatedly 
prepared  the  apparatus  and  furnished  the  ingredients  for  the  follow- 
ing :— 

Prescription  for  Inhalation. 

Into  an  inhaler  of  glass  put  infusum  humuli,  U.  S.,  fSiv,  at  a  tern- 
perature  of  about  120°  F.,  and  add  liq.  iodinii  compositus,  rn^xx.  In- 
hale from  five  to  ten  minutes,  morning  and  evening.  In  acute  cases, 
this  is  found  to  give  great  relief,  and  by  continued  application  pro- 
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daces  most  happy  restorative  effects.  In  place  of  Lugol'a  BolQtion,it 
liaa  been  suggested  to  oae  an  etbereal  or  cblorororm  tincture  of  iodins, 
adding  a  little  iodide  of  potassium  lo 
prevent  precipitation  on  adding  it  to  the 
hop- tea,  or  other  aqueous  liquid. 

In  several  cases  under  my  obsCTTs- 
tion  in  the  uae  of  powdered  cubebe,* 
teaapoonful  to  each  charge  of  warm  Ti- 
ter, a  fresh  portion  being  added  well 
time,  inhaled  three  limes  every  day,  b* 
had  an  excellent  effect  in  removiog  hroa- 
chial  aficctions. 

Fig.  217  exhibits  two  forms  of  inUl- 
ing  apparatus ;  the  lower  one  is  adapwJ 
to  this  use.  An  ordinary  wide-moalh 
packing  bottle  ia  fitted  with  a  cork 
which  is  perforated  by  the  cork-borer  or 
lat-tail  file  (see  Figs.  181  and  182,  page 
260),  so  as  to  adnnit  of  two  tubes,  the 
smaller  for  the  ingress  of  air  paaaing 
nearly  to  the  bottom  of  the  bottle,  wbilu 
the  larger,  which  is  bent  to  be  applied 
to  the  mouth,  may  have  its  origin  just 
below  the  bottom  of  the  cork.  A  little 
cork  may  be  put  into  the  top  of  ibe 
small  tube  when  not  in  use.  In  replenishing  the  inhaler,  before  eacb 
operation,  the  cork  is  removed.  The  tube  may  be  bent  by  softeaing 
it  over  the  flame  of  an  alcohol  lamp  or  gas-furnace,  and  holding  it  ia 
such  a  position  that  its  own  weight  will  cause  it  to  bend  gradually 
and  uniformly  to  the  required  curve. 

Fiimifiatiims. 

In  various  affections  it  ia  desirable  to  have  the  medicine  act  on  the 
skin  in  the  form  of  vapor  or  gas.  For  such  fnmigations,  sulphuretted 
hydrogen  is  generated  by  decomposing  sulphuret  of  potassium  or  cal- 
cium with  muriatic  or  nitric  acid ;  nitric  acid  by  nitrate  of  potassa,  or 
of  soda  and  sulphuric  acid ;  chlorine  from  chloride  of  lime  by  muriatic 
acid,  or  by  adding  to  a  mixture  of  three  parts  chloride  of  sodium  and 
one  of  black  oxide  of  manganeao  two  parts  of  sulphuric  acid.  These 
are  chiefly  used  for  skin  diseases,  and  for  destroying  roiaaras. 

Alcoholic  fumigations  are  made  by  setting  fire  to  half  or  one  ounce 
of  alcohol  in  an  ordinary  plato;  acetic  fumigations,  by  gradually 
adding  vinegar  to  a  hot  brick  ;  aramoniacal  fumigations,  by  throwing 
carbonate  of  ammonia  upon  a  hot  brick,  or  adding  spirits  of  hartshorn 
to  boiling  hot  water ;  such  fumigations  are  generally  applied  in  rheu- 
matic and  similar  afiectiona. 

Aromatic  fumigations  are  much  employed  for  correcting  the  bad 
odor  of  sick  rooms ;  aromatic  resins  and  balaama  are  used  for  this 
purpose.  A  good  fumigating  powder  ia  prepared  bf  the  following 
reeijic ; — 
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No.  134. — Take  of  Frankincense, 

Benzoin, 

Amber,  of  each    .        .    Three  parts. 
Lavender  flowers         .    One  part. 
Mix. 

A  good  and  cheap  disinfectant  is  coSee,  which  is  to  be  freshly  roasted. 

Fumigations  are  applied  either  to  a  part  or  to  the  whole  l>odj ;  the 
simplest  mode  of  doing  it  is  to  envelop  the  patient  in  a  blanket,  while 
sitting  upon  a  cane-seat  chair,  and  then  prepare  them  under  the  chair 
in  the  proper  manner.  The  fumes  or  vapors  are  then  allowed  to 
reach  the  affected  parts  of  the  body.  The  head  is  not  subjected  to 
this  treatment  unless  in  the  case  of  vapor  baths  designed  also  to  reach 
the  lungs. 

Cerates  and  Ointments. 

These  classes  of  preparations  are  widely  separated  in  the  Pharma- 
copoeia, where  an  alphabetical  arrangement  is  adopted,  but  they  so 
closely  resemble  eacn  other  in  a  pharmaceutical  point  of  view  as  to 
be  naturally  associated  in  a  work  like  the  present. 

The  difference  between  a  cerate  and  an  ointment  is  in  their  relative 
firmness  and  fusibility ;  the  former  is  designed  to  be  adhesive  at  the 
temperature  of  the  body,  so  as  to  be  applied  in  the  form  of  a  dressing 
or  sort  of  plaster ;  the  latter  is  intended  to  be  rubbed  upon  the  sur- 
face or  applied  by  inunction  ;  this  distinction  is,  however,  not  abso- 
lute, and  the  two  classes  nearly  approach  each  other  in  properties ; 
the  name  cerate  is  derived  from  cera,  wax,  and  most  of  the  cerates,  as 
also  some  of  the  ointments,  contain  this  ingredient. 

The  medicinal  ingredients  which  enter  into  these  classes  of  pre- 
parations are  very  numerous ;  indeed,  almost  every  kind  of  medicine 
capable  of  exercising  a  topical  effect  may  be  prescribed  in  this  form. 

The  unctuous  ingredients  used  in  ointments  are  chiefly  bland  and 
unirritating  fats  and  fixed  oils,  with  more  or  less  wax ;  the  reader  is 
referred,  for  some  account  of  these,  to  pages  322 — 330. 

Lard  and  su^t  resemble  each  other  in  most  of  their  properties,  ex- 
cept that  the  latter  is  more  solid  and  fuses  at  a  higher  temperature, 
while  spermaceti  is  still  more  firm,  almost  brittle  in  consistence,  and 
fuses  with  still  less  facility ;  it  is  recommended  by  a  beautiful  pearly 
whiteness  which  it  imparts,  to  a  certain  extent,  to  its  oily  combina- 
tions. Wax  is  more  tough  in  consistence  and  still  less  fusible,  its 
chief  use  being  to  give  body  to  cerates  and  the  stiffer  ointments. 

The  uses  of  resin  and  turpentine  are  twofold,  to  give  body  to  the 
cerates  into  which  they  enter,  and  to  render  them  useful  as  stimulants 
and  fit  vehicles  for  other  stimulating  substances. 

The  greatest  practical  difficulty  with  ointments  arises  from  their 
tendency  to  become  rancid  by  keeping,  particularly  in  warm  cli- 
mates ;  this  is  best  overcome  by  observing  to  free  them  from  unneces- 
sary moisture,  and  to  keep  them  in  well-covered  jars.  The  ointment 
jar.  Fig.  218,  is  made  for  the  purpose,  but  as  the  lid  is  not  air  tight,  a 
piece  of  stout  tia  foil,  or  of  bladder,  or  of  waxed  paper,  should  be 
stretched  over  the  top  before  covering  it  with  the  lid. 
41 
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The  iDtToduction  of  benzoic  acid,  or  of  small  portions  of  balsams  and 

essential  oils,  into  the  melted  ointments,  seems 

Fig.  218.  to  have  a  favorable  eSect  upon  this  tendency; 

and  it  is  observed  that  the  resinous  ointments 

are  not  liable  to  it. 

For  the  purposes  of  study,  the  cerates  and 
ointments  may  bo  thus  classified: — 

1st.  Those  prepared  by  the  fusion  of  tfaeir 
ingredients  together,  and  most  of  them  adapted 
to  serve  as  vehicles  for  medicinal  substances. 

2d.    Those  prepared  from  these  first,  or  from 
lard  alone,  by  mechanical  incorporation  of  the 
ingredients  with  some  active  medicinal  agent. 
3d.  Those  in  which  the  unctuous  ingredient 
L  IIIH       '^  decomposed  in  the  process  of  preparation. 

£:i^ ~^^Mi  So  great  a  variety  of  ointments  and  cerates 

have  been  made  officinal,  that  there  seems  less 
occasion  for  departing  from  the  national  stand- 
OintmsBtjM.  gj.j  than  in  the  other   classes   of  extempora- 

neous preparations.  Those  which  are  officinal 
will  be  presented  in  syllabi,  and  a  few  other  remedies,  with  their  mode 
of  preparation,  adverted  to  separately. 

First  Glass. —  Cerates  and  Ointments,  m«ch  used  as  Vehicles  far ^ 
Medicinal  Substances. 
Ceratnm  simplex.    I  part  whita  wax,  2  Urd.    Firmttt  "  liaaUng"  dressing. 
Ce«tum  oetocd.  {  ^  ^^"Piif*"'  ^  ""'*  ""'  ^  }  «"»  "  ^ealii-s"  dresaing. 

Ungnentam  aiinplez.     1  part  «Mt«  wax,  4  lard.     Softer  "  healing"  dreasing. 
tl.g.  «,i..  ro...         {  *^,Sr  ••"■""■•  '"• } S,/l«, " hulmj"  d™„iDg. 

All  these  are  simple  in  their  mode  of  preparation ;  the  ingredients 
are  to  be  placed  in  a  tin  cup  or  a  capsule  and  brought  to  the  melting 
point,  care  being  taken  not  to  burn  them,  which  may  be  known  by 
the  odor  and  appearance  of  smoke  given  off.  When  there  is  a  great 
difference  in  the  fusing  points,  the  least  fusible  may  be  placed  over 
the  fire  first,  and  the  others  added  afterwards,  so  as  to  involve  no  un- 
necessary application  of  heat.  Then  the  whole  is  to  be  stirred  or  tri- 
turated together  till  they  have  thickened  by  cooling  into  a  homoge- 
neous soft  mass ;  it  may  now  be  set  away  to  harden  by  farther  cooling. 
When  rose-water  is  added,  as  in  the  case  of  cold  cream,  it  is  well  to 
warm  it  a  little,  otherwise  it  may  chill  the  spermaceti  to  its  solidify- 
ing point  and  deposit  it  in  a  granular  condition  before  the  miiced  oil 
or  wax  are  sufficiently  stiffened  to  be  homogeneous  with  it.  The  first 
four  preparations  on  the  above  list  are  distinguiahed  by  different 
degrees  of  firmness  and  fusibility ;  they  are  all  perfectly  bland  and 
unirritating,  and  are  used  for  their  property  of  protecting  the  part  to 
which  applied  from  external  irritating  causes  and  from  the  drying 
action  of  the  air. 

Simple  cerate  is  almost  exclusively  applied  to  blistered  or  other  raw 
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surfaces  as  a  "  healing''  dressing ;  it  is  not  adapted  to  use  as  a  vehicle 
for  medicinal  substances  to  be  applied  by  inunction,  nor  can  it  be  con- 
veniently mixed  with  powders  at  ordinary  temperatures.  From  over- 
looking this  fact,  the  mistake  is  constantly  made  by  physicians  of 
prescribing  simple  cerate  as  the  vehicle  for  iodine,  the  mercurials, 
&c. ;  and  in  view  of  this,  some  of  the  apothecaries  make  it  softer, 
putting  in  one-fourth  instead  of  one-third  wax ;  this  partially  unfits  it 
for  the  use  for  which  it  is  mainly  designed,  to  furnish  a  firm  dressing 
which  will  not  fuse  entirely  at  the  temperature  of  the  body. 

Simple  ointment  is  designed  for  the  purpose  just  mentioned  as  not 
suited  to  the  cerate,  that  of  furnishing,  in  warm  weather,  a  good 
vehicle  for  medicines  in  the  form  of  ointment  In  the  winter,  it  is  fre- 
quently substituted  by  lard  when  it  can  be  obtained  fresh  and  sweet. 
It  is  not  unusual  to  add  to  simple  cerate  and  simple  ointment,  when 
fused  in  the  process  of  preparing  them,  a  little  rose-water,  and  some- 
times a  very  small  portion  of  borax,  which  renders  them  very  white 
without  interfering  with  their  remedial  qualities.     - 

Spermaceti  cerate  is  intermediate  between  the  foregoing,  and  has  the 
advantage  of  being  made  without  the  use  of  lard,  which  is  sometimes 
difficult  to  procure  of  good  quality. 

Ointment  of  rose-water^  the  softest  of  its  class,  may  be  best  introduced 
by  giving  the  following  modified  recipe,  which  produces  an  article 
superior  to  that  of  the  Pharmacopoeia : — 

No.  135. —  Unguentum  Aquoe  Bosce.    {Cold  Oream.) 

Take  of  White  wax Sj. 

Oil  of  almonds f|iv. 

Rose-water f|ij. 

Borax 5ss. 

Oil  of  roses n^v. 

Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  a 
gentle  heat,  then  dissolve  the  borax  in  the  rose-water  and  add  the 
solution  to  the  heated  oil,  stirring  constantly  till  cool ;  then  add  the 
oil  of  roses,  stirring.  It  is  well  to  warm  the  rose-water  a  little,  or  to 
add  it  to  the  ointment  before  it  is  much  cooled,  thus  preventing  any 
granulation  of  the  wax. 

When  properly  prepared  by  this,  which  is  the  recipe  of  Dr.  L. 
Turnbull,  cold  cream  is  a  beautiful,  snow  white,  bland  ointment,  about 
the  consistence  of  good  lard,  and  an  admirable  substitute  for  that 
excipient  where  expense  is  no  object,  and  especially  for  applications 
about  the  face.  It  is  commonly  sold  as  a  lip-salve,  and  as  a  healing 
''  application  to  abraded  and  chapped  surfaces  generally.  The  following 
recipes  will  produce  good  substitutes  for  this,  the  former  of  a  firmer, 
and  the  latter  of  a  more  fluid  consistence : — 

No.  136. — Rose  Lip  Salve. 

Take  of  Oil  of  almonds siij. 

Alkanet 5ij- 

Digest  with  a  gentle  heat  and  strain ;  then  add — 

White  wax siss. 

Spermaceti 5ss. 
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Melt  with  the  colored  oil  and  stir  it  until  it  begins  to  thickeD|  then 
add— 

Oil  of  rose  geranium       ....    gtt.  xxiv. 

This  may  be  put  into  small  metallic  boxes  for  the  waistcoat  pocket. 

No.  137. — Milk  of  Rosea  for  Chapped  Hands, 

Take  of  Almonds,  blanched §j. 

Beat  to  a  paste,  and  mix  with — 

Eose- water f3vj. 

Heat  to  about  212®  F.,  and  incorporate  with — 

White  wax 3j. 

Almond  oil 5ij. 

White  Castile  soap Sj. 

Melt  together  and  thoroughly  incorporate,  then  add — 

Honey  water fsij. 

Cologne  water foj. 

Oil  of  bitter  almond         ....  gtt.  iv. 

Oil  of  rose  geranium        ....  gtt.  v. 

Glycerin fSss. 

After  washing  the  hands  with  warm  water  and  Castile  or  other  mild 
soap,  apply  the  milk  of  roses,  and  rub  it  thoroughly  in,  then  wipe 
them  with  a  dry  towel. 

Milk  of  roses  is  adapted  to  being  put  up  in  rather  wide-mouth 
vials,  and  is  directed  to  be  applied  to  chapped  hands,  or  other  excori- 
ated parts. 

Resin  cerate^  or  hasilicon^  differs  from  the  foregoing  in  being  com- 
posed of  stimulating  substances;  it  is  much  used  as  a  dressing  to  blis- 
tered surfaces,  with  a  view  to  keep  up  the  discharge,  and  is  also  a  good 
vehicle  for  other  stimulating  substances,  as  savine,  Spanish  flies,  &c. 

No.  138. — Klemi  Ointment 

Take  of  Elemi  (resin) 35j. 

Simple  cerate 3ij. 

Eesin  cerate Sss. 

Peruvian  balsam 5S8. 

Fuse  together,  and  mix  thoroughly. 

This  is  an  elegant  substitute  for  basilicon  and  Deshler's  salve  (of 
the  next  class).  It  is  much  used  by  Prof.  Pancoast,  of  the  Jefferson 
Medical  College. 

The  London  Pharmacopoeia  contains  another  formula,  which  nearly 
agrees  with  the  following  of  the  Prussian  Pharmacopoeia: — 

No.  139.— Take  of  Elemi, 

Turpentine, 

Suet, 

Lard,  each,  equal  parts. 
Fuse,  and  mix. 


CEBATES   AND   OINTMENTS. 


645 


I  ABtringent,  used  in  piles. 


Second  Class. — Those  in  which  the  Medicinal  Substance  is  mechanically 

mixed  with  the  Unciuotis  Ingredient, 

Group  I. — Incorporated  by  Fusion,  ^c. 

Resin,  suet,  yellow  wax,  turpen-  \  a*i^„i.4j„^ 
tine,  flaxseed  oil.  |  Stimulating. 

Tar  and  suet  equal  parts.  Stimulating,  antiseptic. 

Canth.  12  parts ;  lard  10  parts ;  1  Epispastio   (Blistering  Ce- 
y.  wax,  resin,  each  7  parts.     /     rate). 

Group  II. — Incorporated  by  Trituration. 

1  part  powdered  savin.         )  Stimulating  dressing  applied  to 

6  parts  resin  cerate.  )      blisters. 
1  part  powdered  galls. 

7  parts  lard. 

l|^2s^^^^drieman.}spe-«o^ 

!!^lx?°wax  5iij.  }  M^^d  »«^°«^^*  »"d  ^^''^'''' 

6  pMtsIa^.  ^  ^^^^  astringent  and  desicoant. 

1  part  2CuOiAo,6HO. 

16  parts  simple  ointment. 

1  part  KO,Sb03,2T. 
4  parts  lard. 

Equal  parts  Hg  and  lard. 

1  part  HgCl,NHj. 

12  parts  simple  ointment. 

1  part  HgOj. 

8  i>artB  simple  ointment. 
1  part  I ;  ^  part  KI. 
24  parts  liurd. 
1  part  I ;  2  parts  KI. 
32  parts  laid. 
1  part  El-f-l  part  Aq. 
8  parts  lard. 
1  part  PbO,COj. 
6  parts  simple  ointment. 

1  }>art  S. 

2  parts  lard. 
Sulphur  ^. 
Ammon.  mercury,  3j. 
Benz.  acid  3J. 
Oil  bergam.  f.^^J. 
Sulpb.  acid  f  3J. 
Nit.  potass.  5ij. 
Lard  |vj. 

{1  part  extract. 
8  parts  lard. 


Cerat.  resinie  oomp. 
Unguent,  piois  liq. 
Ceratum  oantharidis. 

Cerat.  sabinie. 
Ung.  galls. 
Ung.  veratri  alb. 
Cerat.  oalaminsB. 
Cerat.  xinci  oarb. 
Ung.  xind  ozidi. 

Ung.  oupri  subacet. 

Ung.  antimonii. 
Ung.  hydrargyri. 
Ung.  hydrar.  ammon. 
Ung.  hydr.  oxid.  rub. 
Ung.  iodinii. 
Ung.  iodinii  oomp. 
Ung.  potassii  iodid. 
Ung.  plumbi  oarb. 
Ung.  sulphuris. 


Ung.  sulphuris  oomp. 


i  Mild  escharotic. 

}  Vesicant,  producing  pustular 
eruptions. 
{Alterative,  used  to  produce 
mercurial  impression. 

Alterative,  desicoant. 

Stimulating,  alterative. 
>  Discutient,  alterative. 
V  Discutient,  alterative. 
f  Discutient,  alterative. 
I  Astringent  and  desicoant. 
j-  Specific  in  itch. 


Specific  in  itch. 


Ung.  belladonniB. 
Ung.  stramonii. 
tTng.  creasoti. 


{1  part  extract. 
8  parts  lard. 
{Creasote  f  5ss. 
Lardgj. 


i  Anodyne. 
i  Anodyne. 
I  Antiseptic,  mild  escharotic. 


It  would  extend  this  chapter  beyond  the  limit  laid  down,  to  dwell 
in  detail  upon  each  of  these  numerous  officinal  triturated  ointments. 
They  may  be  made  in  a  mortar  with  the  use  of  the  pestle,  or  on  a  tile 
or  slab  with  a  spatula.  The  medicinal  ingredient  should  be  invariably 
in  a  very  fine  powder  before  incorporating  it  with  the  ointment;  in  a 
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few  instances  it  is  found  necessary  to  soften  the  latter  beforehand  by 
a  moderate  heat. 

Compound  resin  cerate^  or  Deshkr's  salve,  is  both  firmer  and  more 
stimulating  than  basilicon;  it  is  used  for  similar  purposes  in  burns, 
scalds,  &o.;  it  is  too  firm  for  ready  incorporation  with  dry  powders, 
and  is  mostly  used  by  itself. 

Tar  ointment,  which  is  made  by  melting  suet,  and,  while  it  is  fluid, 
stirring  into  it  an  equal  weight  of  tar  until  it  cools  and  thickens,  is 
used  in  scald  head  and  various  scaly  eruptions  with  excellent  effects. 

Blisters  and  Blistering  Cerate. 

Ceratum  cantharides  is  conveniently  made  by  melting  together  in  a 
tin  cup,  lard,  wax,  and  resin,  and  sifting  into  the  fused  mass' powdered 
Spanish  fiies,  continuing  the  heat  for  half  an  hour,  and  then  removing 
from  the  fire  and  stirring  till  cool ;  the  active  principle  of  the  flies, 
canthandtn,  is  extracted  to  a  great  extent  by  this  digestion  in  the 
grease,  and  the  powder  itself  is  also  retained  and  adds  to  the  effect  of 
the  preparation.  This  is  sometimes  kept  in  jars,  and  sometimes,  by 
increasing  the  proportion  of  wax  and  resin  a  very  little,  is  made  firm 
enough  to  roll  out  into  rolls  like  other  plasters.  Blistering  cerate, 
when  ordered  in  prescription  as  a  cerate  to  be  dispensed  by  weight 
and  spread  at  the  bedside  of  the  patient,  is  ordered  by  its  ofi&oinal 
name;  when  designed  to  be  spread  as  a  plaster,  it  is  called  emplastrum 
epispasticum,  the  size  being  generally  conveyed  thus,  8x6  (meaning 
three  inches  wide  by  six  long),  or  any  other  size  desired,  or  a  pattern 
may  accompany,  giving  the  shape  and  size.  Sometimes  the  purpose 
for  which  required  is  expressed,  and  the  precise  size  and  shape  are 
left  to  the  pharmaceutist;  at  others,  it  is  left  optional  with  the  attend- 
ant whether  to  spread  the  blister  himself,  or  to  have  it  spread  at  the 
shop  by  a  prescription  like  the  following:  B. — Cerati  cantharidis  q.  s., 
ut  fiat  emplastrum  epispasticum  8x6. 

The  best  material  for  spreading  the  blister  is,  I  think,  adhesive 
plaster  cloth ;  if  a  wide  margin  is  left,  it  is  readily  made  to  adhere  by 
warming  the  margin  over  a  lighted  lamp,  and  pressing  it  carefully  on 
to  the  part.  It  should  also  be  so  incised  from  the  edges  inward  as  to 
be  readily  adapted  to  the  inequalities  of  the  surface  to  which  applied. 
Kid  or  split  sheepskin  also  answers  a  good  purpose,  in  which  case  the 
margin  is  made  very  narrow,  and  three  or  four  strips,  about  half  an 
inch  wide,  of  adhesive  plaster  are  warmed  and  drawn  over  the  outside 
to  hold  it  in  its  place. 

Fig.  219  is  a  pattern  for  a  pair  of  blisters  to  be  applied  behind  the 
ears ;  care  must  be  taken  to  have  these  the  reverse  of  each  other,  or, 
after  they  are  spread,  it  may  be  found  they  both  fit  the  same  ear.  It 
is  well,  in  the  case  of  these,  to  leave  the  margin  much  the  widest  at 
the  part  furthest  from  the  ear  and  below,  where  the  hair  will  not  in- 
terfere with  its  adhesion. 

The  mode  of  spreading  blisters  is  too  simple  to  require  comment ;  in 
cold  weather,  or  when  the  cerate  is  very  stift^  I  use  the  thumb,  which 
makes  a  smooth  and  very  neat  surface;  a  spatula  slightly  warmed 
answers  very  well.    After  the  blister  is  spread,  it  is  well  to  paint  over 
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its  surface  with  ethereal  tincture  of  caDtharidea,  which  increases  its 
activity,  or  to  la;  a  piece  of  tissue  paper  over  its  whote  surface,  and 
coat  this  with  the  ethereal  tincture. 

It  is  considered  s  good  precaution  to  remove  the  blister  as  soon  as 
it  has  thoroughly  reddened  the  skin,  and  then  to  apply  a  cataplasm  of 
bread  and  milk,  elm  bark,  or  ground  flaxseed,  to  raise  the  skin.  A 
blbtering  plaster  asually  requires  from  six  to  twelve  hours  to  raise 
the  skin.  ' 

No.  14:0.— Blulering  OoUodim. 
Take  of  Spanish  dies,  in  powder      .        .        .    3j- 

Ether Siv,  or  q.  s. 

Alcohol f5j. 

Prepared  cotton q.s. 

Treat  the  flies  with  the  ether  by  displacement,  and  having  obtained 
a  saturated  tincture,  or  nearly  so,  evaporate  it  to  f|jj,  and  dissolve  the 
cotton  in  it.     Fig.  220  represents  the 

syringe  pattern  displacer,  which  is  very         ^5-  220.  Fig.  221. 

convenient  for  this  purpose,  for  small 
operations;  a  cork  may  be  fitted,  not 
too  tightly,  in  the  top,  or  it  may  be  co- 
vered by  a  little  piece  of  tinfoil,  and  in- 
serted in  a  common  vial.  Fig.  221  shows 
the  collodion  vial,  arranged  with  a  ca* 
mel-bair  brush,  and  well  suited  to  con- 
tain this  preparation.  !rbe  great  merit 
of  blistering  collodion  is  its  applicability 
to  circumscribed  surfaces,  the  fact  that 
it  requires  no  covering  of  any  kind,  and 
that  it  cannot  be  improperly  removed 
by  the  patient,  as  in  cases  of  insanity, 
&c.  Its  action  is  greatly  hastened  by 
repeating  the  application  till  the  coating 
is  thick,  and  covering  the  pellicle  before 
it  is  dry  with  a  piece  of  oiled  silk  or 
bladder.  (For  an  account  of  prepared 
cotton,  see  pages  275  to  279.) 

The  diOerent  hliatering  tissues  are,  I 
believe,  all  made  by  extracting  cantha-    Bmaii  eTring*  p*t- 
ridin  from  the  flies  with  ether  or  oil  of      "tn  iii"piw»r- 
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turpentine,  and  forming  it  into  a  plaster,  which  is  then  spread  on  paper, 
silk,  or  other  suitable  fabric.  Brown's  caniharidin  tissue  is  an  admirable 
article,  and  a  most  convenient  substitute  for  the  old-fashioned  blister, 
though  not  so  well  adapted  to  an  extended  surface. 

For  Savin  cerate^  Prof.  I.  J.  Grahame  has  proposed  a  new  formula, 
which  yields  a  more  elegant  preparation,  by  dispensing  with  the  use 
of  the  powdered  savin.  He  first  prepares  an  alcoholic  fluid  extract, 
which  in  one  fluidounce  contains  the  virtues  of  one  ounce  of  English 
savin ;  the  following  is  his  proposed  formula  for  the  cerate : — 

No.  141. — Take  of  Lard Svijss. 

Besin         ....  §iss. 

Yellow  wax       .        .        .  Siij. 

Fluid  extract  of  savin         •  f  Sij. 

Melt  the  first  three  articles  together,  and  when  nearly  cool,  add  the 
fluid  extract,  and  confine  the  stirring  to  completion. 

Ointment  of  galU  may  be  well  substituted  by  an  ointment  of  tannic 
acid,  in  the  proportion  of  about  9j  to  ^ ;  having  the  advantage  of 
containing  no  ligneous  particles,  which,  wnen  the  unctuous  ingredients 
are  absorbed,  remain  as  a  source  of  irritation  to  the  part. 

The  following  is  recommended  as  a  compound  adapted  to  treating 
haemorrhoids. 

No.  142. — Pile  Ointment. 

Take  of  Tannic  acid 3ss. 

Liniment  of  subacetate  of  lead     .        .    fSss* 
Simple  ointment 5vy- 

Triturate  the  tannic  acid  first  with  the  liniment,  and  then  incor- 
porate with  the  ointment. 

Cerate  of  calamine  is  a  modification  of  Turner's  cerate^  an  old  and 
highly  approved  astringent  and  desiccant,  used  especially  in  treating 
burns  and  scalds ;  its  preparation  is  easy,  but  its  principal  ingredient 
being  very  inferior,  as  generally  met  with,  it  has  been  sJmost  entirely 
superseded  by  the  cerate  of  precipitated  carbonate  of  zinc,  and  the  oint- 
ment of  oxide  of  zinc  which  follow  it;  the  latter  is  much  softer  in  con- 
sistence than  either  of  the  former,  which  are  designed  to  be  applied  on 
a  piece  of  lint  or  old  linen. 

Bed  precipitate  ointment  (ung.  hydr.  oxid.  rub.)  is  a  very  important 
preparation,  being  most  extensively  used  as  an  eye-salve  and  the  basis 
of  almost  all  the  popular  medicines  of  that  description.  By  tritura- 
tion, the  oxide  becomes  changed  to  an  orange-colored  powder^  which  im- 
parts a  similar  hue  to  the  ointment  (see  page  562) ;  it  is  variously  diluted 
to  meet  the  case  for  which  prescribed;  when  it  becomes  rancid  it 
assumes  a  red  color,  or  changes  to  blue,  and  should  be  thrown  away. 

Mercurial  ointment  requires  special  mention  from  its  mode  of  prepa- 
ration ;  it  is  directed  to  be  made  by  long  trituration  of  mercury  one 

'  See  page  494,  Presoription  No.  121. 
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part,  with  mixed  lard  and  suet  one  part ;  it  is,  however,  a  very  slow 
process  unless  facilitated  by  appropriate  machinery,  and  even  then 
the  temptation  is  strong  to  sacrifice  its  bland  and  pure  alterative  effect 
to  the  convenience  of  using  a  portion  of  rancid  grease  to  reduce  the 
mercury,  thus  producing  intentionally  the  very  condition  which  in 
ointments  it  is  desirable  to  avoid.  This  ointment  is  usually  made  of 
one  part  of  mercury  to  two  or  three  of  the  unctuous  ingredients. 
When  ordering  it,  the  physician  should  specify  "anc-Aa(^  mercury. ^^ 
Its  uses  are  numerous,  one  of  the  chief  of  which  is  that  of  inducing 
the  mercurial  impression  by  its  application  to  the  thighs,  armpits,  &c. 
The  numerous  curious  synonyms  applied  to  this  ointment  it  would  be 
interesting  to  collect. 

The  ointments  containing  iodine  are  much  prescribed,  and  by  the  in- 
troduction of  sufficient  iodide  of  potassium  and  water  to  the  iodine 
before  adding  the  lard,  form  homogeneous  and  perfect  ointments. 

The  use  of  the  narcotic  extracts  in  the  preparation  of  ointments  is  a 
recent  improvement,  and  may  be  extended  to  all  medicines  of  that 
class,  including  opium,  which  in  aqueous^  extract,  possesses  advantages 
over  the  powdered  drug. 

Belladonna  and  stramonium  ointments,  as  shown  in  the  syllabus,  are 
made  by  trituration  from  the  extracts,  taking  care  to  soften  the  ex- 
trtct  by  triturating  with  water  before  adding  the  simple  ointment  or 
lard. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  propor- 
tion, 3j  to  3j. 

The  following  unofficinal  ointment  is  of  use  in  neuralgia,  a  piece 
the  size  of  a  pea  being  applied  over  the  part  three  or  four  times  a  day. 

No.  143. — Aoonitia  Ointment, 

Take  of  Aconitia gr.  xvj. 

Olive  oil Sss. 

Triturate  together,  and  then  incorporate  with 

Lard Sj. 

A  good  substitute  for  this  very  expensive  preparation,  will  be 
found  among  the  liniments. 

No.  144. — Tetter  Ointment  prescribed  by  the  late  Dr.  S.  0.  Morton. 

Take  of  Calomel, 

Alum  (dried),  in  powder, 

Carbonate  of  lead. 

Oil  of  turpentine,  each      .         .        .    3ij- 

Simple  ointment       ....    3iss. 

Triturate  the  powders  together  till  they  are  impalpableand  thoroughly 
mixed,  then  incorporate  them  with  the  oil  and  cerate. 

This  is  one  of  the  very  best  ointments  of  its  class,  as  proved  by 
trials  during  a  series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure 
Castile  soap  in  the  morning,  wipe  dry,  and  dust  with  pure  starch. 
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No.  145. — Tetter  Ointment  prescribed  by  Dr.  Physic. 
B. — Hydrarg.  ammoniat 9j. 


Hydrarg.  chlor.  corros.   . 

Alcoholia 

Plumbi  acetatis 

Adipis    .... 

Triturate  the  corrosive  chloride  with  the  alcohol,  add  the  white 
precipitate  and  sugar  of  lead,  and  make  an  ointment,  to  be  applied 
twice  daily. 


gr.  X, 
f3j. 

38S. 

3J. 


No.  146. — A  Salve  resembling  ^^Becher^s  Eye  Balsam^ 

Take  of  Calamine, 

Tutty,  of  each 
Eed  oxide  of  mercury 
Camphor,  in  powder 
Almond  oil 
White  wax 
Fresh  butter   . 


3iss. 
3vj. 

3j. 
3j. 

§iss. 

w        •  •  a 

Sviij. 


Beduce  the  mineral  substances  to  a  very  fine  powder,  and  incor- 
porate with  the  oil  in  which  the  camphor  has  been  dissolved  with  the 
wax  and  butter  previously  melted  together.  The  butter  must  be  de- 
prived of  salt,  if  it  contains  it,  by  washing  with  warm  water.  The 
reputation  of  Becker's  Eye  Balsam  is  widely  extended. 

No.  147. —  Ooinpound  Iron  Ointment. 

Take  of  Common  iron  rust Siijss. 

Powdered  red  oxide  of  mercury     .        .    Sj,  3j« 

Make  into  an  impalpable  powder,  and  add  to 

Washed  lard  .        .        .      '  .        .        .    Sij. 

For  the  cure  of  chronic  inflammation  of  the  eyelid  (conjunctiva), 
particularly  of  a  scrofulous  character,  eruptions  pn  the  face  and  body 
of  young  children,  &c. 

No.  148. —  Ointment  of  Cod-liver  Oil. 

Take  of  Fresh  cod-liver  oil    .        .        .        .7  parts. 
White  wax. 
Spermaceti,  of  each  ....    1  part. 

Melt  together,  stirring  as  it  cools. 

This  is  used  in  ophthalmia  and  opacity  of  the  cornea,  either  alone  or 
combined  with  a  little  citrine  ointment,  also  as  a  friction  or  dressing 
for  scrofulous  indurations  and  sores,  in  rheumatism,  stiff  joints,  and 
several  skin  diseases.  It  is  said  to  have  been  used  in  porrigo  or  scald 
head  when  other  remedies  have  failed. 
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No.  U9.— Ointment  of  CroUm  Oil 

Take  of  Croton  oil t'lxxx. 

Lard  (softened)  .        .        .        .     5j. 

Mix  well. 

Hubefacient  and  counter-irritant  in  rheumatic  and  other  diseases. 
When  rubbed  repeatedly  on  a  part  it  produces  redness  and  a  pustular 
eruption. 

No.  150. — Ilufeland^s  Stimulating  Ointmetd. 

Take  of  Beef  gall 3iy. 

White  soap 3iij. 

Althea  ointment        ....  5j. 

Petroleum 3ij. 

Mix  by  the  aid  of  heat,  and  as  it  cools  add 

Powd.  carbonate  of  ammonia   .        .    Jss. 
"      camphor         .        .        .        .    3j. 
Triturate  together. 

Althea  ointment  is  still  officinal  in  most  European  Pharmacopoeias; 
but  some  have  discontinued  it  for  the  use  of  the  mucilaginous  decoctions 
of  marshmallow  root  and  flaxseed.  The  Bavarian  and  Greek  Pharma- 
copooias  order,  instead  of  it,  an  ointment  of  yellow  wax  and  lard, 
colored  by  turmeric.  The  following  embraces  the  directions  of  the 
French  Codex  of  1839  :— 

No.  151. — Take  of  Powdered  fcenugreek     .        2  parts 

Olive  oil        .        .        .      82     " 

Digest  for  six  hours,  strain  and  add — 

Yellow  wax  ...        8  parts. 
Burgundy  pitch     .        .        4     " 
Turpentine     .        .        .        4     " 

Strain,  and  stir  until  cool. 

Third  Class.— -O^cznaZ  Ointments  made  by  digesting  the  Medicinal 

Ingredient  in  Lard. 

Ung.  tabaci,  ^J  leaves  to  Ibj  lard.    Narcotic. 

Ung.  mezerei,  ^iv  bark  to  lard  §xiv,  wax  §ij.    Stimnlating. 

UDg.  cantharidis  (with  boiling  water),  §ij  to  JviiJ  resin  cerate.    Stimnlating. 

The  members  of  this  class  are  made  by  the  action  of  lard  at  an 
elevated  temperature  upon  medicinal  substances.  As  long  as  moisture 
is  extracted  from  the  leaf  or  bark,  it  is  shown  by  escaping  as  steam 
through  the  fused  grease ;  when  it  becomes  perfectly  placid,  it  is  de- 
canted and  strained.  The  vegetable  structure  is  now  found  to  have 
become  crisp,  dry,  and  inert,  and  the  lard  is  impregnated  with  its  pro* 
perties.  This  plan  was  formerly  more  in  vogue ;  the  use  of  extracts, 
as  in  the  case  of  Ung.  belladonna3  and  Ung.  stramonii,  is  a  much 
shorter  and  equally  good  way. 
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No.  152. — Improved  Tobacco  Ointment. 

Take  of  Tobacco  leaves         ....    Sv. 
Vinegar Oij. 

Digest  the  leaves  in  the  vinegar  till  evaporated  to  Oss ;  strain  and 
express  the  liquid,  then  evaporate  by  moderate  heat  to  about  f  Siij ; 
triturate  this  with 

Extract  of  belladonna       .        .        .    Sj. 

Then  take  Camphor,  in  powder         .        .        .    Sviss. 
Besin  cerate Sviss. 

Mix  these  by  fusion  at  a  moderate  heat,  and  incorporate  them  with 
the  mixed  extracts  of  tobacco  and  belladonna.  This  is  a  very  supe- 
rior stimulating  and  anodyne  application,  first  published  by  Wm.  J. 
AUinson,  of  Burlington,  N.  J. 

No.  153. — Garlic  Ointment, 

Take  of  Fresh  garlic         .        .        .        .    2  or  3  cloves. 
Lard Sj. 

Digest  at  a  moderate  heat  for  half  an  hour  and  strain ;  a  useful  ap- 
plication to  the  chest  in  croup. 

Ung.  caniharidis  is  not  made  as  described  for  this  class,  though  not 
classifiable  elsewhere.  Boiling  water  is  here  the  solvent  used,  and  the 
aqueous  extract  is  incorporated  with  the  resin  cerate,  which,  as  in  the 
case  of  savine  ointment  in  the  last  group,  is  used  as  a  vehicle.  These 
two  ointments  are  chiefly  used  for  the  same  purpose.  (See  Pharma- 
copoeia for  this  and  the  other  recipes.) 

Care  must  be  taken  to  distinguish,  in  prescriptions,  between  the 
cerate  and  ointment  of  cantharides;  the  former  bfeing  blistering  cerate, 
and  the  latter  only  a  stimulating  dressing  for  blisters. 

Fourth  Class. — In  which  the  Unctuous  Ingredient  is  Chemically 

changed, 

Ung.  hydrarg.  nit.    A  powerful  stimnlant  and  alterative ;  citrine  ointment. 

Ceratum  saponis.     A  bland  and  soothing  dressing. 

Cerat.  plumbi  S.  aoet.     A  cooling  and  mild  application  ;  Goulard's  cerate. 

Citrine  ointment  is  made  by  mixing  f.5ix  hot  oil  (the  officinal  recipe 
orders  neat's  foot,  but  lard  oil  does  very  well),*  and  Siij  lard,  with  an 
acid  nitrate  of  mercury ;  prepared  by  dissolving  Sj  mercury  in  f5xiv 
nitric  acid,  which  should  be  of  full  officinal  strength,  a  brisk  efifer- 
vescence  occurs,  nitric  oxide  is  given  off,  and  the  olein  of  the  fat  is 
converted  into  elaidin ;  by  stirring  with  a  wooden  spatula  till  it  cools, 
a  beautiful  citrine  colored  soft  ointment  will  generally  be  obtained.  It 
is  a  very  variable  preparation,  however. 

Soap  cerate  is  made  by  boiling  solution  of  subacetate  of  lead  with 
soap;  the  oil  acids  of  the  soap  being  liberated,  combine  with  the 
oxide  of  lead  of  the  subacetate,  and  the  acetic  acid  is  saturated  by  the 
alkali  of  the  soap ;  by  the  addition  of  olive  oil  and  white  wax,  a  beau* 

'  Dr.  A.  Hewson  recommends  cod-liver  oil  for  this  purpose. 
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tiful  and  very  stiff  cerate  is  formed,  which  forms  a  connecting  link 
between  the  cerates  and  the  plasters. 

OaularcTs  Cerate, 

This  preparation  contains  subacetate  of  lead  combined  with  olive 
oil,  white  wax,  and  camphor ;  it  should  be  made  in  small  quantities  so 
as  to  be  used  before  it  becomes  rancid,  which  is  shown  by  its  odor  and 
white  color  on  the  surface  exposed  to  the  air. 

The  following  extemporaneous  recipe  makes  a  good  substitute  for 
Goulard's  cerate. 

B. — Liq.  plumbi  subacetatis       .        .        .  fSijss. 

Linimenti  camphorsa  ....  3ss. 

Cerati  simplicis S^ij- 

Mix  together  on  a  tile. 

An  excellent  combination  of  this,  attributed  to  Dr.  Parrish,  Senior, 
is  as  follows : — 

No.  154. — Compound  Cerate  of  Lead. 

B. — Cerat.  plumbi  subacet., 

Cerat.  simp.,  &a Iss. 

Ilydrarg.  chlor.  mit., 

Pulveris  opii,  &a 5j- 

Mix. 

Used  in  cutaneous  eruptions  of  a  local  character. 

Ebiplastra,  U.  S.    (Plasters.) 

These  are  external  applications  of  a  consistence  thicker  than  cerates, 
and  of  such  tenacity  ana  adhesiveness  at  the  temperature  of  the  body 
that  when  warmed  and  applied  they  will  adhere  firmly.  They  are 
used  for  two  principal  objects :  1st,  to  furnish  mechanical  support  and 
to  protect  the  part  from  the  air ;  and,  2d,  to  convey  medicinal  effects, 
especially  of  a  stimulant  and  discutient  character. 

In  tlie  chapter  on  Fixed  Oils,  page  824,  the  subject  of  the  prepara- 
tion and  properties  of  lead  plaster,  oleo<margarate  of  lead,  is  fully 
presented.  This  preparation  is  the  basis  of  most  plasters,  though  a 
considerable  number  are  made  from  resinous  substances  which  were 
treated  of  under  that  head  on  pages  850  to  355. 

Lead  plaster  associated  with  soap  is  rendered  less  adhesive  and  more 
bland  in  its  characters,  furnishing  an  emollient  preparation  often  con- 
founded with  soap  cerate.  By  mixing  with  resin,  lead  plaster  is  ren- 
dered more  adhesive,  and  somewhat  more  irritating.  This  is  its 
most  common  preparation,  and,  when  spread  on  cotton  cloth,  con- 
stitutes adhesive  plaster  cloth.  Some  elegant  plaster  cloths  are  now 
imported  from  England  in  which  this  excellent  "  body"  is  incorpor- 
ated with  mercury,  belladonna,  opium,  &c.,  and  spread  upon  cotton, 
linen,  or  silk  fabrics.  The  anodyne  plasters  of  this  description  leave 
nothing  to  desire. 

These  should  be  kept  in  tin  cans,  and  when  adhesive  plaster  espe- 
cially is  disposed  to  crackle,  it  should  be  held  to  the  fire  till  fused  on 
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the  surface,  and  then  laid  away  to  cool  thoroughly  before  being  again 
rolled  up.  In  applying  adhesive  plaster,  it  should  be  warmed  from 
the  unspread  side,  to  insure  its  being  softened  throughout. 

The  skilful  association  of  the  medicinal  substances  prescribed  in  the 
officinal  plasters,  is  accomplished  mainly  by  fusion  and  stirring  toge- 
ther ;  in  the  case  of  opium  plaster,  water  is  added  to  lessen  the  liability 
to  injury  from  the  heat  employed.  Belladonna  plaster  is  made  by 
incorporating  the  extract  with  resin  and  lead  plaster,  the  extract  being 
softened  and  added  as  the  plaster  thickens  by  cooling. 

In  mercurial  plaster,  and  plaster  of  ammoniac  and  mercury,  a  little 
sulphur  and  oil  are  used  to  extinguish  the  mercury  before  associating 
it  with  the  plaster. 

Ammoniac  plaster  is  peculiar  in  its  mode  of  preparation ;  it  consiftts 
of  the  pure  gum-resin  as  dissolved  in  vinegar,  strained  and  evapo- 
rated. 


Emplastba. — Sylhhus  of  Officinal  Plasters. 


Emp.  plnmbi.     (See  page  324.)    Diachylon  plaster. 

{e&^e^'p'aster.        }  Adhesive  plaster. 

{  9  &Tfi  plaster.         }  ^«'^  ^''^  *^^  '^'  *<^«*-«- 
1  part  extract.  I  Anodyne  in  neuralgia,  &c. 


Emp.  resinsB. 
Emp.  saponis. 
Emp.  belladonna. 

Emp.  ferri. 


\  2  parts  emp.  resins.        j 
I  ll±  J!^Alt^^''  \  ^^  Btrengthening  roborant  plas- 


Emp.  hydrargyri. 

Emp.  opii. 
Emp.  ammoniac!. 

Em.    ammoniac! 
hydrarg. 

Emp.  assafoetidse. 


8  parts  lead  plaster. 

2  parts  B.  pitch. 

3  parts  mercury. 
1  part  olive  oil. 
1  part  resin. 
6  parts  lead  plaster. 
I  part  opium. 

parts  B.  pitch, 
parts  lead  plaster. 


} 


ter. 


U] 


Discntient;  alteratiye. 


V  Anodyne. 

{  ^-^eWd^*^  '^  ""• }  Sti-nlant ;  ^solvent. 
'Ammoniac  IbJ. 


cum 


Mercury  giij. 
OUve  oil  f3J. 
^Sulphur  gr.  viij. 
Assafostida  Ibj. 
Lead  plaster  Ibj. 
Galbanum  Ibss. 
Yellow  wax  Ibss. 


•  Discutient;  stimulant. 


Antispasmodic. 


\  "  Strengthening  plaster.!' 
(  Wanning  plaster. 


E.p.pio.scumcanth.{JP;[J^f;,PJ^^^,;,^ 

Several  unofficinal  plasters  are  worthy  of  insertion  here,  though  it 
is  not  designed  to  devote  much  space  to  the  subject  of  the  prepara- 
tion of  plasters,  that  being  a  branch  of  pharmacy  little  practisea  by 
the  physician  or  dispensing  pharmaceutist. 

No.  155. — Emplasirum  Universalis. 

A  plaster  is  officinal  in  several  of  the  European  Pharmacopoeias 
under  different  names,  which  appears  to  bo  identical  with  Keyser's 


PLASTSBS. 

Universal  plaster,  which  is  sold  extensively  in  this  country  as  a 
trum. 

The  following  is  the  formula  of  the  Prussian  Pharmacopoeia; 
proportions  are  by  weight : — 

Take  of  Eed  lead,  in  very  fine  powder            .        .    Sviij. 
Olive  oil  5xvj. 

Boil  them  in  a  proper  vessel  with  constant  agitation  until  the  w 
has  assumed  a  blackish-brown  color,  then  add — 

Yellow  wax Siv. 

And  after  this  has  been  melted  and  well  mixed, 

Camphor  3y- 

Previously  dissolved  in  a  little  olive  oil. 

Now  pour  it  out  into  suitable  boxes,  or  into  paper  capsules,  t< 
cut  into  square  cakes  when  cold. 

No.  156. — Dewees's  Breast  Plaster.    {A  Modified  Formula.) 

Take  of  Lead  plaster Siij. 

Ammoniac  plaster       .        .         .        .        .  §ss. 

Logan's  plaster 5iss. 

Spermaceti, 

Camphor,  of  each 3y- 

Melt  the  plasters  together,  then  add  the  spermaceti  and  camp 
and  remove  from  the  fire. 

No.  157. — Logan'' 8  Plaster. 

Take  of  Litharge, 

Carbonate  of  lead,  of  each        .        .    fej.  com. 

Castile  soap 12  oz.  com. 

Fresh  butter 4  oz. 

Olive  oil 2J  pints. 

Powdered  gum  mastich    .        .        .2  drachms. 

Mix  the  soap,  oil,  and  butter  together ;  then  add  the  lead  and 
it  gently  over  a  slow  fire  for  an  hour  and  a  half,  or  until  it  has  a  ; 
brown  color,  stirring  constantly  ;  the  heat  may  then  be  increased 
the  boiling  continued,  till  a  portion  of  the  melted  plaster  b< 
dropped  on  a  smooth  board  is  found  not  to  adhere,  then  remov 
from  the  fire  and  add  the  powdered  gum  mastich. 

No.  158. — Pancoasis  Sedative  Plaster. 

Take  of  Extract  of  belladonna. 
Mercurial  plaster. 
Lead  plaster Equal  parts. 

Mix  by  fusion  and  trituration. 

No.  159. — Arnica  Plaster. 

Among  the  remedies  of  this  class,  introduced  within  a  fewy< 
this  is  one  of  the  most  popular,  being  used  as  a  strengthening  plaj 
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and  as  a  stimulating  application  to  sprains.    The  following  formula 
is  by  Prof.  Procter : — 

Take  of  Arnica  flowers 1  lb.  offic. 

Alcohol 3  pints. 

Water  .        .        .  "     .        .        .1  pint. 

Adhesive  plaster  .        .        .        .    22  oz.  ofBc. 

Mix  the  alcohol  and  the  water  together,  and  pour  two  pints  of  the 
mixture  over  the  arnica  previously  bruised  finely ;  allow  it  to  stand 
for  fortv-eight  hours,  pack  it  in  a  percolator  and  pour  on  slowly  the 
remainder  of  the  alcohol,  until  three  pints  of  tincture  are  obtained. 
Evaporate  this  in  a  water  bath  till  reduced  to  a  soft  resinous  extract 
(weighing  about  two  and  a  quarter  ounces),  and  incorporate  it  by 
stirring  with  the  adhesive  plaster  previously  melted,  and  form  into 
rolls.  If  spread  upon  sheep-skin,  this  plaster  will  be  found  to  be  an 
excellent  and  adhesive  stimulating  strengthening  plaster. 

The  spreading  of  plasters,  which  was  formerly  an  important  part  of 
the  business  of  the  apothecary,  has  now,  like  many  other  operations 
of  his  art,  been  monopolized  by  manufacturers  who  bring  machinery 
to  their  aid,  so  that  it  will  scarcely  require  a  detailed  description  in  a 
work  of  the  design  and  scope  of  the  present. 

Figs.  222  and  228  show  plaster  irons  of  the  kinds  adapted  to  differ- 
ent sizes  and  kinds  of  plasters,  the  larger  size  being  suitable  to  spread 
a  large  plaster  of  slowly  fusible  material.    The  heat  necessary  to  melt 

Fig.  222. 


the  plaster  is  derived  from  the  iron,  which  should  be  first  warmed  to 
such  temperature  as  that,  while  it  will  occasion  the  plaster  to  flow, 
it  will  not  scorch  it.     The  iron  should  also  retain  sufficient  heat  till 

the  operation  is  complete,  to  impart  a 
Fig.  223.  smooth  surface  to  the  stiffened  plaster. 

The  small  iron  will  do  well  to  spread 
a  warming  plaster,  belladonna  plaster, 
or  the  similar  easily  fusible  kinds. 

The  material  on  which  plasters  are 
spread,  may  be  varied  according  to 
their  use.  Besinous  plasters  and  warm- 
ing plasters  to  be  applied  to  the  back 
or  breast,  as  counter-irritants  and  mechanical  supports,  are  spread  on 
thick  sheepskin,  while  opium  and  belladonna  plasters,  which  are 
generally  smaller  and  frequently  applied  about  the  face,  may  be  spread 
on  kid,  split  skin,  or  cotton  cloth,  as  in  the  case  of  those  imported  from 
England ;  these  have  precisely  the  consistence  proper  for  this  kind 
of  application,  and  are  less  cumbrous  and  disagreeable  than  those 
spread  on  kid.    I  have  found  advantage  in  spreading  the  large  lead 
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plasters  and  others  to  be  applied  over  the  breast  of  the  female  on  the 
kind  of  skin  called  "cAamow,"  which  is  made  more  flexible  and  yield- 
ing, though  equally  durable  with  the  differently  dressed  '*  sheepskin.^' 

Machine-apread  Strengthening  Plasters. 

These  are  immensely  popular  outside  the  profession  for  a  great 
variety  of  ailments,  and  they  are  undoubtedly  better  adapted  to  meet 
the  public  demand  for  cough  remedies,  ''pain  eradicators,"  &c.,  than 
the  great  majority  of  the  "  pectoral  syrups,"  and  "  hot  drops,"  &c.,  so 
extensively  vended.  Becently,  the  manufacturers  have  prepared  spe- 
cific kinds  of  plasters,  and  sold  them  under  appropriate  names,  as 
Burgundy  pitch,  hemlock,  and  warming  plasters,  so  as  to  put  them 
within  the  range  of  physicians'  prescriptions.  Some  of  them  should 
make  the  series  of  officinal  plasters  in  appropriate  sizes  and  com- 
pounded according  to  the  Pharmacopceiaj  and  there  would  certainly 
be  a  demand  for  them,  as  apothecaries  seldom  covet  the  labor  of  pre- 
paring them  extemporaneously. 

Annular  Corn-Plasters. 

Under  this  name  I  have  prepared  a  very  convenient  application  to 
corns.  Adhesive  plaster  is  spread  on  thick  buckskin^  and  then  with  a 
punch  cut  into  small  round  plasters,  about  f  inch  in  diameter,  then 
with  another  punch  a  small  hole  is  cut  in  the  middle.  Applied  over 
a  sore  corn,  it  protects  from  the  pressure  of  the  shoe  and  gives  great 
relief. 

White  feU  and  amidou  plasters  imported  from  England,  have  the 
same  shape  and  general  character  of  these ;  they  consist  of  a  gelati- 
nous preparation,  similar  to  that  used  in  making  court  plaster,  spread 
upon  peculiar  thick  material  of  great  softness  and  elasticity. 

Cataplasms. 

The  following  is  introduced  as  a  specimen  of  the  unofficinal  class  of 
cataplasms,  of  which  mustard  plaster  and  the  numerous  varieties  of 
poultices  are  examples. 

No.  160.— Spice  Plaster.    (Dr.  Parrish,  Sen.) 

Take  of  Powd.  capsicum, 

"      cinnamon, 

*'      cloves,  each        .        .        .2  ounces. 
Eye  meal. 
Spirits, 
Honey,  of  each     ....    Sufficient. 

To  be  made  into  a  cataplasm  by  trituration  on  a  plate,  and  spread- 
ing upon  a  close  fabric.    It  should  be  made  up  when  required. 

42 
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LiNiMKNTA,  U.  S.    (Liniments.) 

These  are  fluid  or  semifluid  preparations  designed  to  be  smeared 
upon  the  surface,  and  either  covered  by  lint  or  rubbed  on  until  par- 
tially absorbed.  The  officinal  members  of  this  class  are  displayed  in 
the  following  syllabus. 

The  Officinal  Liniments. 

Class  1. — In  which  the  Oily  Ingredient  is  saponified. 

Lmimentnm  ammoniffi         /  Liq.  ammonia,  1  part.       \  a#««»«i«*<««  ..^K^f.^:^,.^ 
(VolatUe  Unlment.)  \  Olive  oil,  2  parte.  /  Stunulating,  rubefacient. 

Linimentmn  calcis  \  Flajweed  oil     \  ^^°^  parts.    "  Healing,"  or  demulcent. 

Class  2. —  Oils  charged  mih  Stimulating  Ingredients. 
Linhn.  cantharidis.  {  S?f t^^J^^^^  oj.  }  ^*«^^^  *"*  «^^^- 

"     camphoriB.  {oU™eoU4p.*  }  Triturated  in  a  mortar. 

Cass  3. — Semifluid  Mixtures^  made  vnth  Heat. 

Linim.  terebinthinie.  f  Resin  cerate  IbJ.  >  A  useful  stimulant  in  bums 

(Kentish's  ointment.)  \  Oil  turpentine  Oss.  j      and  scalds. 

'  Common  soap  ^iij.  1 

Camphor  ^j.  I  The  soap  dissolved  in  alcohol 

Oil  rosemary  f5}.  f     l>7  l^^at,  and  the  stimulants 

"  origanum  f  5].  (     added.    Soft  solid. 

L  Alcohol  Oj.  J 


Linim.  saponis  camphorata 
(Opodeldoc.) 


Remarks  on  the  Liniments. 

The  first  class  contains  two  very  opposite  therapeutical  agents. 

Volatile  liniment  is  a  powerful  stimulant,  much  used  as  a  counter- 
irritant  in  sore  throats,  and  also  in  rheumatism. 

Lime  liniment  is  applied  with  the  most  happy  effects  to  recent  scalds 
and  burns ;  it  is  one  of  the  most  useful  of  preparations  in  the  apothe- 
caries' daily  routine  of  minor  surgery. 

Liniment  of  Spanish  flies  is  capable  of  use  as  a  vesicant,  being  ap- 
plied on  lint,  and  covered  to  confine  its  vapor. 

Camphor  liniment  is  well  adapted  as  a  vehicle  of  many  substances 
applied  in  the  form  of  stimulating  liniment;  it  is  well  combined  with 
liq.  ammonisB,  as  in  Prescription  No.  161. 

Kentish's  ointment,  though  so  different  from  lime  liniment,  is  used  in 
the  same  cases ;  it  is  applied  to  recent  burns,  until  the  peculiar  inflam- 
mation, called  *' the  fire,"  subsides. 

Opodeldoc  is  much  used  as  an  application  to  sprains,  rheumatic  pains, 
&c. ;  it  is  always  put  up  in  small  wide-mouth  vials,  into  which  the 
finger  is  inserted,  to  soften  and  extract  it.  It  differs  from  camphorated 
tincture  of  soap,  chiefly  in  being  made  from  animal  oil  soap,  which 
thickens  into  a  soft  mass  when  it  cools. 
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No.  161. — Linimentum  Ammonice  Campfwrala. 

Take  of  Camphor  liniment    ....    2  parts. 
Water  of  ammonia  ....    1  part. 
Mix. 

An  improvement  on  volatile  liniment,  as  above. 

No.  162. — Liniment  prescribed  in  Catarrhal  Croup.  (Dr.  J.  L.  Parrish,  Ala.) 

Take  of  Camphor 3\j>  9U« 

Oil  of  turpentine  (recent)   .        .        .    f^j. 

Make  a  solution. 

No.  163. — Astringent  Liniment. 

Take  of  Tannic  acid 3j. 

Glycerin fSj- 

Make  a  solution. 

This  is  adapted  to  the  treatment  of  sore  nipples  and  engorgements 
of  the  neck  of  the  uterus ;  it  may  be  diluted  with  water  at  pleasure. 

No.  164. — Linimentum  Plumbi  Subacetatis. 

Take  of  Solution  of  subacetate  of  lead, 

Glycerin,  of  each f5j. 

This  is  designed  to  enable  the  physician  to  apply  subacetate  of  lead 
in  a  concentrated  form,  and  to  facilitate  its  dilution  with  neutral  liquids, 
without  its  becoming  so  readily  decomposed. 

No.  165. — Linimentum  Aconiti  Badicis.    (Prof.  Procter.) 

Take  of  Aconite  root,  in  powder         .        .        .    5iv. 

Glycerin f3ij. 

Alcohol q.  s. 

Macerate  the  aconite  with  half  a  pint  of  alcohol  for  24  hours,  then 
pack  it  in  a  small  displacer,  and  add  alcohol  gradually,  until  a  pint  of 
tincture  has  passed. 

Distil  off  f  5xij,  and  evaporate  to  foxij ;  to  this  add  alcohol  3ij  and 
the  glycerin. 

This  is  intended  to  substitute  ointment  of  aconitia  as  an  external 
anaesthetic  application.  Cut  a  piece  of  lint  of  the  required  size,  and 
saturate  it  with  the  liniment;  when  applied,  it  should  be  covered  with 
oiled  silk,  should  be  used  with  great  care,  and  never  on  an  abraded 
surface. 

No.  166. — Linimentum  Hyperici.    {Red  Oil) 

Take  of  Flowers  of  hypericum  (fresh),  a  convenient  quantity. 
Olive  oil,  sufficient  to  cover  it. 

Macerate  in  the  sun  for  fourteen  days,  express  and  strain. 

A  well-known  popular  application  to  recent  bruises  andiNBprains. 


660  EXTEBNAL   APPLICATIONS. 

The  flowers  of  hypericum  (St.  John's  wort)  are  also  used  internally 
in  the  form  of  tincture  and  infusion. 

No.  167. — Arnica  Liniment.    {Olycerole  of  Arnica) 

Take  of  Arnica  flowers,  bruised          .        .        .4  ounces. 
Glycerin         .     " 1  pound. 

Digest  at  a  moderate  temperature  on  a  water-bath,  express  and 
strain,  or  preferably,  with  Smith's  steam  displacer,  displace  the  gly- 
cerin by  steam  pressure.  For  this  preparation,  the  cheap  impure 
glycerin  of  commerce  answers  an  excellent  purpose. 

No.  168. —  Glycerin  Lotion, 

Take  of  Rose  water 1  pint. 

Quince  seed 2  drachms. 

Macerate,  strain,  and  add — 

Glycerin 1B>. 

This  is  an  elegant  application  to  chapped  hands,  and  may  do  very 
well  for  a  hair  dressing.  Rose-water  may  be  substituted  by  orange- 
flower  water,  or  other  aqueous  perfumes. 


No.  169. — Liniment  of  Iodide  of  Potassium. 

Take  of  Common  soap  (U.  S.  P.)     .        .        .        .    3J,  3vj. 
Alcohol,  95°      ... 
Iodide  of  potassium 
Water       .... 
Oil  of  Garden  lavender     . 


f^yiiiss. 
5iss. 
fjiss. 
3s8. 


Dissolve  the  soap  in  the  alcohol  by  the  means  of  a  gentle  heat,  and 
filter,  if  it  is  not  perfectly  transparent ;  then  add  the  oil  of  lavender 
and  the  iodide  of  potassium  dissolved  in  the  water,  mix,  and  bottle 
while  warm.  The  strength  of  this  liniment  is  about  one  drachm  to 
the  ounce. 

No.  170. — Oelatinized  Chloroform. 

Take  of  Chloroform, 

White  of  egg,  of  each  ....    f^vj. 

Put  them  into  a  wide-mouth,  two  ounce  vial,  shake  it,  and  allow  it 
to  stand  for  three  hours. 
This  is  applied  as  a  local  anaesthetic  with  remarkable  success. 
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CHAPTER    V. 

ON  THE  ART  OF  DISPENSING  MEDICINES. 

This  very  extensive  subject  constitutes  the  most  difficult  practical 
branch  of  pharmacy,  for,  in  addition  to  the  variety  and  extent  of 
knowledge  required  for  the  performance  of  the  various  duties  involved 
in  it,  a  salesman  and  dispenser  of  medicines  must  possess  rare  per- 
sonal qualities  to  render  him  popular  and  successful  in  his  calling. 

Neatness,  agility,  and  readiness  of  manner,  combined  with  uniform 
watchfulness  and  care  in  all  the  important  manipulations  required  of 
him,  will  always  inspire  confidence,  and  secure  patronage ;  while  sloth- 
fulness,  negligence,  and  indifference  to  what  may  seem  petty  details, 
will  invariably  inure  to  the  disadvantage  of  their  possessor.  It  is  not 
designed,  in  this  Introduction  to  Practical  Pharmacy,  to  devote  much 
space  to  this  subject;  it  is  too  important  a  matter  to  be  superficially 
treated,  and  yet  it  would  require  more  space  to  systematize  its  various 
details,  than  would  comport  with  the  general  plan  of  this  work. 

In  the  hints  which  are  here  offered,  I  shall  nave  chiefly  in  view  the 
country  practitioner,  whose  necessities  compel  him  to  undertake  the 
business  of  dispensing,  and  the  student  of  medicine  and  pharmacy, 
who  would  seek  to  obtain  from  books  the  leading  topics  on  which  to 
found  his  practical  and  experimental  routine  of  studies. 

In  the  first  preliminary  chapter,  most  of  the  forms  of  apparatus 
required  by  the  country  practitioner  in  dispensing  were  described  and 
fully  illustrated,  and  in  the  succeeding  parts  of  the  work,  many  useful 
implements,  chiefly  employed  in  manufacturing  processes,  have  been 
introduced  in  connection  with  their  uses  and  modes  of  construction, 
a  few  will  be  illustrated  along  with  the  manipulations  yet  to  be  treated 
upon.  It  will  be  observed  that  many  of  these  forms  of  apparatus  are 
by  no  means  indispensable,  and  that  all  the  processes  describe>l 
throughout  the  work  can  be  performed  with  but  few  and  cheap  im- 
plements. 

Tlie  Furniture  of  the  Office  or  Shop. 

The  dispensing  office  or  shop  should  have  a  counter  of  size  propor- 
tioned to  its  anticipated  use,  with  a  closet  in  it,  and  a  few  drawers ; 
it  should  be  placed  very  near  to  the  bottles  containing  the  medicines. 
The  physician  will  require  no  more  than  a  table  of  perhaps  six  or 
eight  feet  long,  unless  his  dispensing  business  exceeds  the  require- 
ments of  his  own  medical  and  surgical  practice,  but  this  should  be 
made  of  about  three  feet  in  height,  solid,  and  with  a  heavy  top  of 
hard  wood,  or  otherwise  covered  with  oil  cloth. 

Fig.  224  exhibits  the  back  view  of  the  dispensing  counter  in  my 
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own  shop — it  is  fourteen  feet  long,  thirty-two  and  a  half  inches  wide, 
and  three  feet  high.  The  top  is  covert  in  part  with  marble  and  in 
part  with  oil  cloth ;  a  large  glass  show  case  occupies  part  of  the  top, 
but  not  the  whole  width,  the  bottom  being  inches  below  the  top 

level  of  the  counter.  The  whole  structure  is  movable,  being  in  three 
parts,  so  accurately  fitted  together  as  not  to  show  a  seam  or  crack  at 
the  junction.  A  sink  and  hydrant  are  fitted  to  the  left  hand  end, 
which  joins  the  curved  mineral  water  counter,  its  chief  use  is  in  con- 
nection with  this  branch  of  the  business.  The  washing  of  bottles, 
implements,  &c.,  being  accomplished  in  a  large  sink  on  the  operating 
counter  back. 

In  prescription  stores,  a  few  rows  of  fliv  and  f3ij  ground  stoppered 
bottles  and  extract  jars  are  frequently  placed  in  a  case  on  the  counter, 
within  reach  of  the  operator  when  using  the  scales ;  these  are  filled 
with  all  the  medicines  most  called  for  in  small  quantities,  and  enter- 
ing into  usual  extemporaneous  prescriptions. 

The  following  list  embraces  most  of  those  articles  eligible  for  this 
position : — 


IN  40Z.    BOTTLES. 

IN  20Z.   BOTTLES. 

Potass,  iodid. 

Antim.  et  pot.  tart. 

'*     bicarb. 

"         solphuret  prsecip. 

**     chloras. 

lodiniQm. 

Quin.  salph. 

Hydrarg.  chlor.  mit. 

Cinchon.  solph. 

"      com  creta. 

Qainidiae  solph. 

Polv.  pil.  hydrarg. 

Acid,  tannic. 

**     ext.  jalapsB. 

Acid,  gallic,  palv.  rhei 

"       "    coloc.  comp. 

"     aloes. 

Ferri  palvis. 

"     acacise. 

"    citras. 

"     sacchari. 

''    et  quiniae  citras. 

**     ext.  glycyrrhizsB. 

'*     "  strychnias  citras. 

"     glycyrrhizffi. 

**    valerianas. 

"      saponis. 

Argenti  nitras. 

"     aromatic. 

Cnpri  sulphas. 

"     cort.  aorant. 

Zinci  sulphas. 

"     althasse. 

"     valerianas. 

Plambi  acetas. 

''     acetas. 

Magnesia  (Husband's). 

PqIv.  digitalis. 

Calc.  carb.  prsecip. 

**       SCillflB. 

Creta  proeparat. 

"     camphorse. 

Pulv.  ammoD.  mnriat. 

**     opii. 

"     ipecac,  et  opii. 

*'     hydrarg.  oxid.  rub. 

"      ipecacaanhoD. 

"      bismuthi  subnitratis. 

"     gambogias. 

"           "        sobcarbonatis. 

"     Potassii  bromidi,  &c. 

The  poisonous  articles,  such  as  hydrocyanic  acid,  strychnia,  the  salts 
of  morphia,  and  strychnia,  aconitia,  atropia,  and  emetia,  may  be  kept  on 
a  small  shelf  inside  the  scale  case,  or  in  a  separate  case  not  so  easily 
accessible.  Small  labels  will  be  found  in  the  physician's  books  of 
labels  which  are  adapted  to  this  part  of  the  counter  or  shop  furniture. 

The  counter  should  contain  the  large  scales  (see  Fig.  26,  p.  42),  and 
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the  prescription  scales  aod  case  (Fig.  23.  p.  40),  which,  however, 
should  be  eo  placed  as  not  to  be  jarred  by  the  contusion  of  sabstanoes 
with  the  pestle  sod  mortar,  and  may  very  appropriately  be  placed  on 
an  adjacent  ahelf  or  table  appropriated  exclusively  to  them,  and  quite 
within  reach  io  manipulating  at  the  counter,  A  closet  or  shelves 
under  the  counter  may  be  appropriated  to  mortars  and  pestles,  funnel, 
■lisplacement  apparatus,  infusion  mug,  evaporating  dishes,  &o.;  one 
shdlow  drawer  with  divisions  should  be  appropriated  to  papers,  cat 
for  dispensing,  as  below  described ;  another  to  labels,  pill  boxes,  pow- 
der boxes,  corks,  scissors,  &c.,  each  in  a  separate  apartment ;  another 
may  contain  the  pill  machine  and  tile,  the  spatulas,  and  plaster  iron  ; 
a  place  must  be  appropriated  to  a  towel  and  s  tank,  or,  preferably,  a 
hydrant  with  a  sink  sliould  be  near  at  hand ;  a  few  deep  drawers  will 
he  found  useful  for  containing  the  drugs  bought  in  packages,  and  for 
which  no  bottles  are  provided.  Ou  the  top  of  the  counter,  which  may 
be  covered  with  oil-cloth,  the  cork  preseer,  the  twine  reel,  and  the 
alcohol  lamp  and  graduated  measure,  may  be  appropriate  oniameats. 
If  practicable  to  have  another  counterfor  small  manufacturing  opera- 
tions, it  would  be  well  to  avoid  cumbering  the  dispensing  coaoter 
with  a  gas  furnace,  but  otherwise  the  arrangements  described  in  pp. 
163  and  161  will  be  convenient;  it  may  be  led  by  a  ground  baroer 
from  the  pendant  or  side-light  nearest  at  hand,  and  will  be  very  con- 
venient for  heating  purposes.  The  remarks  on  p.  15ti,  in  r^^rd  to 
the  office  stove,  should  not  be  overlooked. 

Among  the  little  conveniences,  it  is  well  not  to  overlook  a  cork- 
screw. Fig.  226,  which  should  be  bung  on  a  tack,  in  an  accessible 
place.  With  an  eye  to  convenience  and  to  furnishing  a  manipulating 
counter,  a  spritz,  Fig.  225,  may  be  suitably  disposed  on  it ;  much  will 
depend  on  the  size  of  the  top,  and  care  must  be  taken  not  to  crowd 
the  space  to  be  used  in  manipulation.  A  retort  stand,  Fig.  227,  or  the 
improved  Wiegand's  pattern,  Fig.  164,  p.  176,  shoald  be  on  the  counter 


Fig.  225. 


Fig.  220. 


Fig.  227. 


or  at  hand,  to  be  used  for  filtering,  displacement,  &a;  although  for 
such  purposes,  it  seems  quite  important  that  a  table  or  shelf  shoald  be 
eBpecially  appropriated.    The  little  mill,  Fig.  41,  p.  48,  can  be  screwed 
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on  to  the  end  of  the  working  counter,  and  removed  at  pleasure.  It  is 
well  to  have  immediately  under  the  top  of  the  dispensing  counter, 
two  slides,  on  which  most  of  the  manipulations  are  performed ;  one 
of  these  should  be  kept  exclusively  for  powders,  and  the  other  used 
indiscriminately,  to  save  the  top  from  being  soiled. 

The  stock  of  medicines  should  be  arranged  in  a  case,  or  on  plain 
shelves,  within  a  few  feet  of  the  counter.  In  the  appendix  will  be 
found  the  dimensions  necessary  for  the  outfits  there  published.  The 
shelves  should  be  somewhat  more  extended  than  the  actual  dimensions 
required  at  first,  to  allow  for  additions  from  time  to  time,  and  care 
should  be  taken  in  making  these  additions  to  have  the  glass  ware 
con'espond  with  the  original  stock.  In  the  first  preliminary  chapter, 
the  whole  subject  of  glass  ware  is  fully  displayed. 

The  best  kind  of  vessel  for  keeping  herbs  and  aromatic  seeds,  in- 
deed all  plants  and  parts  of  plants,  is  a  tin-can,  such  as  is  shown  in 
Fig.  228.      These  are  procurable  ready  painted  or 
japanned,  at  prices  little  exceeding  those  of  bottles.         Fig.  228. 
and  besides  being  less  liable  to  break,  are  found  to 
preserve  the  greenness  and  aroma  of  the  drugs  much 
better  than  the  transparent  glass  bottles.    The  lids 
are  large  enough  to  slip  easily  on  to  the  can,  which  is 
slightly  tapering  toward  the  top,  and  the  weight  of 
which  causes  it  to  drop  on  to  the  counter,  when  the 
lid  is  evenly  raised.    The  lid  should,  of  course,  have 
its  edge  protected  by  a  seam  to  prevent  its  becoming 
bruised  by  frequent  use.  Tin  can  for  keep- 

The  books  of  reference,  which  should  be  ample —  "»g  herbs, 
and  if  the  proprietor  himself,  and  those  under  his  in- 
structions, would  keep  pace  with  the  advance  of  the  times,  should 
contain  the  American  Journal  of  Pharmacy ,  and  American  Druggists 
Circular,  bound  from  year  to  year — should  be  in  a  neighboring  case; 
this  might  be  advantageously  arranged  to  contain  also  a  skeleton,  and 
the  surgical,  dental,  and  obstetric  instruments,  bandages,  splints,  &c. 

The  bougies  and  catheters  should  be  in  a  tin  case,  so  also  the  adhe- 
sive plaster,  blistering  tissue,  gum-elastic  bougies,  nipple  shields,  &c. 
It  is  to  be  regretted  that  the  proper  arrangement  and  garnishing  of 
the  dispensing  ofiice  should  be  generally  considered  of  so  little  import- 
ance by  practitioners  at  the  commencement  of  their  career;  it  is  apt 
to  have  more  effect  upon  the  future  success  of  the  physician  than  he 
can  appreciate  in  advance.  (See  directions  to  accompany  outfit,  Ap- 
pendix.) 

Folding  of  Powders. 

The  first  manipulation  taught  students  in  the  school  of  practical 
pharmacy  is  this  very  elementary  pursuit.  There  are,  however, 
thousands  who  have  felt  the  want  of  such  instruction  all  their  lives. 
The  paper  usually  purchased  for  folding  packages  of  medicine  is  called 
"white  druggists'  wrapping  paper;"  its  size  is  called  double  medium, 
each  sheet  being  about  88  x  24|  inches.    This  sheet  cut  into  2  sheets 
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24|x  19ssthe  medium  size.    The  medium  sheet  is  thus  conyeuientlj 
divided  for  dispensing  purposes : — 

Into  4  sheets  12  x  9^  inchess=s|  Sb  papers. 
6      "        9Jx8      "     =i  ft  papers. 
12      "        6|x6i    "     «loz.  papers. 

Fig.  229  shows  a  J  ft  paper.    To  fold  a  package,  this  is  laid  upon 
the  scale  plate  and  filled  with  an  appropriate  quantity ;  of  a  moder- 
ately heavy  article,  like  Epsom   salts  or 

^8*  22^- cream  of  tartar,  this  will  be  4  oz.  (com.) ;  of 

a  light  article,  like  senna  or  chamomile,  say 
1  oz.  (com.).  The  paper  is  placed  before  the 
operator  in  the  direction  here  shown;  a 
little  crease  is  made  on  the  nearest  end  so 
as  to  form  a  flap  into  which  the  furthest 
edge  is  fitted,  and  the  whole  turned  over 
upon  the  containing  substance  so  as  to 
form  a  crease  when  laid  evenly  down  upon 
it,  at  the  midde  or  near  the  furthest  side, 
according  as  a  wide  or  narrow  bundle  is 
desired. 

The  cylinder  is  now  loosely  closed  up  at 
one  end  by  turning  it  over,  and  is  held  up 
Paper  for  package.  with  the  creasc  toward  the  operator,   the 

thumb  pressing  it  firmly  to  prevent  its 
bulging.  Now,  with  the  forefinger,  the  upper  end  of  the  cvlinder  is 
pressed  in  against  the  containing  substance,  and  the  two  sides  of  the 
paper  being  rolled  into  the  position  they  naturally  take,  the  whole 
upper  flap  is  laid  down  immediately  above  the  containing  substance 
and  pressed  into  a  firm  and  even  crease.  The  package  is  now  in- 
verted, the  other  end  is  opened  out,  rolled  in,  and  folded  over  in  like 
manner. 

The  next  operation  is  to  label  the  package ;  this  requires  very  little 
paste,  only  sufficient  to  prevent  its  slipping  about ;  the  label  is  put 
immediately  in  line  with  the  crease,  unless  this  is  too  low  down,  and 
then  it  connects  the  crease  with  the  part  below.  The  next  operation 
is  to  tie  the  package,  which  is  done  by  laying  it  on  the  flat  or  labelled 
side  and  passing  the  string  first  across  it  and  then  lengthwise,  secur- 
ing it  by  a  bow-knot  at  the  edge  where  it  was  first  creased.  When 
the  package  is  large  or  quite  oblong,  the  string  is  made  to  pass  twice 
across  it  and  once  lengthwise.  The  string  used  should  be  thin  and 
free  from  fuzz ;  linen  is  the  best  material.  The  ball  of  tying  string 
may  be  put  into  a  small  apartment  of  the  drawer  and  gradually  un- 
wound as  required,  or  it  may  be  used  from  a  reel.  Fig.  231  shows  a 
new  upright  reel,  made  by  Wiegand,  possessing  several  advantages 
over  the  horizontal  form ;  the  twine  can  be  drawn  from  it  in  every 
direction  with  equal  facility,  and  by  means  of  a  rim  of  brass  sur- 
rounding the  lower  head  of  the  spool,  all  possibility  of  the  twine 
tangling  upon  the  spindle  is  effectually  precluded ;  a  cutter  is  fixed 
upon  the  top,  which  proves  very  convenient  for  cutting  the  string ; 
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Fig.  230. 


Fig.  231. 


Paper  package. 


Upright  reel. 


the  reel  is  made  of  brass,  handsomely  finished,  and  set  upon  a  polished 
Italian  marble  base. 

Small  powders  for  containing  but  a  single  dose  of  medicines  should 
be  put  up  in  glazed  writing  paper.  The  kind  called  flat-cap  is  eco- 
nomical and  adapted  to  the  purpose.  A  sheet  of  fiat-cap  will  furnish 
sixteen  of  the  most  common  size,  or  nine  of  the  larger  or  Seidlitz 
powder  size.    Fig.  232  represents  the  shape  of  these.    A  little  crease 


Fig.  232. 


Fig.  233. 


Fig.  234. 


^q ^ 


Paper  for  powder. 


"Powder. 


>> 


Envelop  for  powder. 


is  made  along  the  long  side  into  which  the  opposite  edge  is  laid,  and 
the  paper  being  folded  over  is  laid  down  in  the  crease  just  beyond  the 
middle,  or  at  the  middle,  according  to  the  width  desired.  The  ends 
are  now  folded  over  a  spatula  so  as  to  make  flaps  of  equal  length,  and 
the  package  or  powder,  as  it  is  called,  is  complete.  In  dispensing 
simple  powders,  I  use  a  small  envelop,  Fig.  234,  which  is  just  the 
right  size,  and  leaves  nothing  to  desire. 

Powders  are  often  directed  in  considerable  numbers,  frequently,  as 
in  Prescription  65,  twelve  at  once ;  in  this  case,  it  is  important  to 
have  the  powders  all  of  one  length,  so  as  to  fit  in  a  little  box,  called  a 
powder-box  or  lozenge-box. 

Figs.  235  and  236  represent  gauges  for  folding  powders ;  their  use 
is  twofold — to  regulate  the  length  of  the  powder,  and  to  facilitate  the 
folding  with  a  folder ;  the  two  end  creases  are  made  by  simply  press- 
ing the  paper  over  the  blades  between  the  thumb  and  finger. 
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Wicgand's  powdir  fold«T. 


Fowd«r  Coldar. 


Fig.  235  18  a  recODt  improvemeat  of  S.  Lloyd  Wiegand,  of  this  city; 
the  blades  A  A  are  less  liable  to  become  auateady,  and  are  of  better 
shape  than  those  of  the  old  kind.  The  screw  regulates  their  distance 
apart.  The  expense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the 
required  width,  and  tacking  it  on  to  one  corner  of  the  slide  appro- 
priated to  powders.  With  a  penknife,  the  board  may  be  cut  out  to 
the  thickness  of  the  tin,  so  that  the  paper  vill  slip  readily  on  to  the 
tin,  and  be  turned  over  by  the  thumb  and  finger;  this  is  substituted 
on  the  counter  shown  in  Fig.  224  by  a  small  wooden  powder  folder, 
screwed  on  to  the  face  of  the  slide  appropriated  to  dispensing  powders ; 
a  great  many  powders  can  be  put  up  in  a  few  minutea  by  this  plan. 

Proration  and  Ditpenting  of  PtUs. 
The  preparation  of  pills  can  only  be  learned  by  practice,  and  I  am 

not  about  to  attempt  to  explain  it  in  detail. 

The  ingredients  m  the  form  of  powder  being  weighed,  are  placed 

in  a  mortar,  or  on  a  tile,  and  thoroughly  mixed  ;  two  spatulas  being 

at  band,  a  small  addition  .of  some  exclpient,  as  already  pointed  out,  is 
to  be  made,  care  being  taken  not  to 
add  an  excess,  which  the  inexperi- 
enced are  apt  to  do.  The  little  bottle, 
Fig.  237,  is  made  for  the  use  of  the 
analytical  chemist  in  moistening  sub- 
stances with  a  single  drop  of  a  re- 
agent; it  will  be  useful  to  contain 
water  for  the  purpose  named.  The 
drop  guide,  Fig.  238,  or  a  similar  ex- 
temporaneous contrivance,  will  an- 
swer the  same  purpose.  Many  pill 
masses  are  spoiled  by  getting  a  few 
drops  too  much  water  accidentally 
___        into   them ;    they   should  always  be 

BoiiiB  for  m<.ist.o-      Botti.  with  drop     Very  thoroughly  triturated  before  the 
ing  fill  miuBei.  muhiDc.  addition  of  fresh  portions  of  liquid. 

The  use  of  extracts  in  making  pills 

has  already  been  treated  of,  as  also  the  whole  subject  of  the  seleotioo 

of  ingredients  and  excipients,  and  we  proceed  to  a  few  biots  on  the 

mode  of  mixing,  dividing,  and  preserving  them. 


Fig.  237. 
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The  aid  of  heat  may  be  called  in  with  considerable  advantage  when 
the  extracts  are  tough  and  unmanageable;  the  mortar  being  warmed 
upon  a  stove  will  enable  the  operator  to  soften  the  extracts  by  tritu- 
ration, and  they  may  thus  be  thoroughly  incorporated  together.  The 
warmth,  moisture,  and  flexibility  of  the  hand  may  frequently  be 
brought  into  requisition  with  materials  that  refuse  to  soften  and 
adhere,  though  generally  it  is  desirable  to  avoid  working  the  mass  in 
the  hands,  in  presence  of  the  customer;  when  the  materials  are  readily 
niiacible,  the  whole  process  may  be  convenienlly  performed  in  the 
mortar,  and  the  removal  of  the  mass  completely  effected  by  the  use  of 
the  pestle  and  spatulas. 

Pilis  may  be  divided  with  a  spatula,  by  the  eye,  or  by  the  aid  of 
a  graduated  tile;  a  great  many  pharmaceutists  use  this  altogether, 
but  it  has  always  appeared  to  me  it  must  be  from   ignorance  of  the 


Pig.: 


Fig.  340. 


O         8        1» 


proper  use  of  the  pill  machine.  Fig.  240.  If  the  mass  is  plastic,  it 
may  be  rolled  between  the  two  smooth  surfaces  into  a  perfect  cylinder 
equally  thick  at  both  ends,  and  by  then  adjusting  the  cutting  surface.'s, 
the  whole  mass  will  be  immediately  turnea  into  the  appropriate  num- 
ber of  pills,  which,  if  about  the  size  appropriate  to  the  machine,  will 
be  so  round  as  to  require  no  further  rolling.  In  large  dispensing 
establishments,  several  machines  are  sometimes  kept  adapted  to  differ- 
ent sizes,  one  for  pills  of  opium  or  Quevenne's  iron,  another  for  com- 
pound cathartic  or  aloetic  pill,  and  another  for  compound  rhubarb 
and  other  large  pills.  There  is  a  practical  hint  in  relation  to  the  use 
of  the  pill  machine  which  should  bo  mentioned  in  this  connection :  it 
ie,  that  the  cutting  surfaces  will  only  work  on  each  other  perfectly  in 
B  one  way;  every  roller  is,  therefore,  marked  with  a  star,  a  little  brass 
K     tack,  a  number,  or  some  other  designation,  and  a  corresponding  one 
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be  worked  on  tbe  macbine  in  cutting.    In  Fig,  240,  tbia  ia  sbown  hy 
two  stars.    From  not  being  aware  of  tbis  precaation, 
Fig.  211.        manj  abandon  the  use  of  a  machine,  wbicb  is  one  of  tbe 
greatest  of  convenieaces  in  pharmacy. 

Pills,  when  kept  on  band,  should  be  kept  in  bottles, 
into  which  they  should  not  be  put  until  well  dried  on  an 
open  box  lid,  or  paper  folded  at  the  edges  for  the  pur- 
pose. There  are  three  kinds  of  pill  boxes  described  on 
page  53.  Fills  containing  volatile  ingredients  should  be 
dispensed  in  a  small  wide-mouth  vial.  Such  are  made 
for  this  purpose. 

Fig.  241  shows  a  bottle  arranged  to  contain  lycopo- 

dium,  powdered  liquorice  root,  or  sifted  arrowroot,  one 

DnrtidB  bottle,  or  more  of  which  may  be  kept  at  hand  in  dispensing 
pills,  both  for  the  dusting  of  the  pill  machine,  and  for 
filling  boxes  in  which  they  are  dispensed.  One  of  these  bottles  may 
have  powdered  gum  Arabic  also,  so  as  to  add  that  ingredient  conve- 
niently to  pill  masses  in  process  of  their  manufacture.  The  mode  of 
construction  will  scarcely  need  a  remark;  a  perforated  cork,  short 
piece  of  tube,  and  Jj  or  jij  vial,  constitute  the  apparatus. 

The  Dispensing  of  Liquids., 

Here  the  graduated  measure  will  at  once  come  into  play.  We  draw 
from  the  tincture  bottle  both  for  dispensing  directly  and  mixing  in 
prescription,  and  the  habit  should  be  fixed,  which  is  easily  established, 
of  holding  the  stopper  by  the  little  finger,  while  holding  tbe  measure 
with  the  thumb  and  forefinger.  The  measure  must  be  neld  opposite 
the  eye  to  measure  the  quantity  with  accuracy,  and,  after  it  has  been 
done,  the  stopper  is  immediately  to  be  replaced  and  the  bottle  set 
back  on  the  sh^lf.  The  whole  process  ia  well  shown  in  Fig.  242. 
The  liability  to  mistakes  in  compounding  ia  greatly  increased  by  the 
accumulation  of  bottles  on  the  counter ;  and  it  should  be  tbe  habit  to 
replace  each  bottle  immediately,  and  to  note  the  label  as  it  is  taken 
down  and  as  it  ia  put  back;  if  a  drop  of  liquid  remains  on  the  lip 
after  decanting,  it  should  be  collected  on  the  point  of  the  stopper 
before  putting  it  in  again,  and  thus  prevented  from  running  down  the 
side. 

By  attention  to  the  liability  of  liquids  to  ferment,  or  to  part  with 
volatile  active  principles,  or  to  deteriorate  by  exposure  to  atmospheric 
influence,  the  pharmaceutist  will  learn  that  advantages  almost  inva- 
riably result  from  the  selection  of  small,  well-stoppered  bottles  for  the 
dispensing  shelves.  These  bottles  are  necessarily  frequently  opened, 
admitting  air,  and  they  are  exposed  to  bright  light,  which  is  one  of 
the  most  potent  causes  of  chemical  change.  Small  bottles  are  also 
much  more  convenient  to  handle  than  large  ones,  and  by  having  suit- 
able funnels  at  hand,  may  be  replenished  as  of^n  as  required  from 
stock  bottles  kept  in  the  cellar  or  other  appropriate  depository. 

Under  the  head  of  solution,  in  the  second  part  of  this  work,  and  of 
the  liquid  forms  of  medicines  in  the  fifth  part,  and,  indeed,  through- 
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out  all  the  practical  parts,  I  have  aodearored  to  Impress  such  facts 
connected  with  the  preparatioa  and  use  of  this  class  of  medicioes  aa 
would  be  most  useful  to  the  student,  and  I  may  conclude  the  subject 
here  by  reference  to  the  selection  of  vials,  corking,  labelling,  Ao^  on 

Fig.  242. 


which  a  few  hints  may  be  given.  Of  the  several  varieties  of  vials 
shown  on  page  35,  the  kind  best  adapted  to  the  purposes  of  the  coun- 
try physician  is  the  German  flint,  Fig.  243  ;  it  has  the  advantage  over 
the  flint  vial  of  being  cheaper,  and,  as  is  generally  believed,  stronger ; 
while  it  ia  far  better  than  the  common  quality  of  green  glass.  The 
manufacturers  of  green  glass  have  recently  made  many  of  their  viala 
without  lipe,  from  the  fact  that  dealers  in  handling  and  repacking  the 
lipped  vials  aufier  loss  from  these  being  much  broken  about  the  lip. 
A  vial  is,  however,  of  little  use  for  many  of  the  purposes  of  the  phy- 
sician without  a  good,  rather  broad,  and  thin  lip,  which  will  allow  of 
the  pouring  of  the  liquid  from  it  without  its  running  back  and  down 
the  sides  of  the  vial.  This  is  especially  true  of  small  vials  from  which 
drops  are  to  be  administered. 

There  is  no  economy  in  procuring  cheap  corks,  as  prices  are  pretty 
exactly  according  to  quality,  and  of  the  inferior  qualities  a  large  num- 
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ber  are  quite  unfit  for  use.  The  cork  presser,  Fig.  244,  is  now  so 
common  and  well  known  as  scarcely  to  require  mention ;  in  using 
it,  care  should  be  taken  to  press  the  whole  length  of  the  cork,  other- 


Fig.  243. 


Fig.  244. 


rr? 


wise,  if  it  is  rather  dry,  it  may  be  cracked  at  the  point  where  the 
pressure  of  the  machine  ceases,  and  hence  will  break  off  in  attempting 
to  remove  it  from  the  bottle. 

The  cork  drawer  should  not  be  too  near  the  fire,  as  they  are  de- 
teriorated by  long-continued  drying.  The  cork  should  always  be 
adjusted  to  the  bottle  before  putting  the  liquid  into  it,  so  that  if  it 
should  not  fit,  it  may  not  be  injured  by  contact  with  the  liquid,  and 
may  be  thrown  in  with  the  corks  again. 

The  neat  appearance  depends  chiefiy  on  its  being  clean  and  having 
a  clear  fresh  surface  at  top ;  this  may  generally  be  attained  by  the  use 
of  a  sharp  knife,  care  being  taken  not  to  cut  off  so  short  as  to  be  in- 
convenient to  extract  again.  The  practice  of  capping  over  the  cork 
with  a  piece  of  fancy  paper  or  damp  kid  gives  a  handsome  finish  to 
the  preparation,  and  secures  it  from  being  opened  by  children  or 
others  who  may  be  sent  for  the  medicine;  but  in  small  sales  it  scarcely 
repays  for  the  time  consumed. 

The  fashion  of  stamping  the  cork  at  top  with  a  dye  upon  sealing- 
wax  has  lately  become  quite  general.  Heavy  and  good  quality  tin 
foil  is  a  beautiful  capping  for  corks,  and  may  be  applied  without  a 
string  to  secure  it ;  it  will  take  the  impression  of  a  stamp  with  con- 
siderable distinctness.  With  a  view  of  capping  operations,  a  small 
pair  of  scissors,  different  from  those  adapted  to  the  general  purposes 
of  the  counter,  will  be  almost  indispensable. 

Labelling  medicinal  preparations  is  very  much  neglected  by  country 
practitioners,  frequently  for  want  of  facilities ;  it  is,  however,  too  im- 
portant a  matter  to  be  overlooked  in  any  well-ordered  dispensary. 
A  small  sheet  of  blank  labels  may  be  procured  for  a  trifling  sum, 
adapted  exactly  to  the  wants  of  the  particular  individual,  or  the  drag- 
gist  should  have  them  printed  for  his  customers.  I  hdve  for  several 
years  sold  from  a  set  somewhat  like  the  following,  which  by  filling  up 
the  blanks  serve  most  the  purposes  of  the  physician  : — 
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Tile 

ereiy 

hour    M 

directed  bj 

Dp. 

Tbe  apothecary  will  of  coarse  have,  besides  his  ordinary  priated 
slip  labels,  suitable  preacriptioa  labels,  with  his  business  card  and 
an  appropriate  space  for  filling  up  with  tbe  oanies  of  drugs,  or  with 
directions  and  the  number  and  date  of  the  prescription,  for  future 
reference.  Nothing  adds  more  to  the  reputation  of  the  apothecary 
for  neatness,  than  a  careful  and  elegant  style  of  writing 
on  these  labels,  and  this  is  mncb  promoted  by  having  a  Fig-  ^^- 
smooth  surface  to  write  upon,  a  desk  at  a  convenient 
elevation,  a  free-flowing  writing  fluid  and  good  pen,  all 
conveniences  readily  attainable. 

The  next  facility  for  labelling  is  a  good  paste  bottle, 
and  paste.  Fig.  24&  shows  a  convenient  little  wide 
mouth  bottle,  which  may  be  of  fjij  or  f^iv  capacity, 
with  a  perforated  cork  into  which  a  plug  is  inserted,  ex- 
tending half  an  inch  below  the  cork,  on  to  which  is 
fitted  a  camel-hair  brush,  always  dipping  into  the  paste ; 
this  little  vial  may  be  supplied  with  paste  from  another 
and  larger  bottle.  The  paste  may  be  made  by  either  of 
the  following  processes  : — 
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Olycen  — Recommended  by  Dr.  Goddard  as  suitable  for  Gsinj 

paper  to  n  id  other  surfaces,  and  ns  keepiog  very  well  :— 

Tak  jum  Arabic       .         .         ,     One  ounce. 

Soiling  water    .         .         .    Two  fluidouncea. 
jljcerin     ....     Two  fluidrachma. 
Make  a  i         an. 

Paste  preserved  wiOi  Acelk  Acid. 
Take  of  Powdered  gum  Arabic, 

Powdered  tragacaoth,  of  each  .     5ss- 

Wuter 5is3  or  suEGcienl 

Acetic  acid  .....  "Vxx. 
Mix  them. 
The  application  of  paste  to  a  aeries  of  labels  may  be  accomplisbei 
by  laying  the  labels  successively  upoi  a  small  piece  of  soft  paper, 
which  must  be  renewed  as  soon  as  it  ecomes  somewhat  daubed,  or 
by  laying  them  on  a  piece  of  smooth  3  hard  wood,  which  should  be 
cleaned  and  dried  once  every  day.  len  tbe  label  is  applied  lo  llie 

glass,  it  should  be  cover*^"      '  a  niece     '  paper  somewhat  larger  than 
itself,  and  tightly  and  nr  r  till  quite  smooth ;  it  is  a  mis- 

take to  put  "  'iiick  CI  the  paper,  as  it  then  spreaiii 

on  to  the  Jiidio,  ,  soiling  them,  and  in  drying 

shriokB  ai       mnkles  i  filled  and  properly  corked, 

the  vial  d  wrapped  iaa'pieceof  white 

paper.  ,  lo  ai      ale  for  a  f^iv  vial. 

A  gooa  pen,  with  a  i,  pomi,  suitai  e  for  filling  up  the  blanks  on 
the  labels,  and  a  desk,  should  be  within  convenient  reach ;  also  a  blank 
book  or  file  on  which  to  preserve  the  prescription  For  future  reference, 
the  day  book  or  blotter,  the  book  of  "wanla"  in  which  each  article  is 
to  be  entered  for  purchase  or  preparation,  before  it  is  entirely  out, 
and  n  note  book  of  facts  and  experiences,  which,  if  diligently  kept, 
will,  by  lapse  of  time,  become  a  valuable  heirloom  of  the  office  or 
shop. 

Management  and  Discipline  of  the  Shcp. 

iluch  of  the  success  of  the  pharmaceutical  store  will  be  dependent 
upon  the  discipline  maintained  among  those  to  whorn  the  details  of 
the  business  are  necessarily  intrusted,  and  the  difficultiea  surroundiDg 
the  proper  management  of  the  business  will  increase  as  it  extends  and 
involves  the  employment  of  more  numerous  apprentices  or  other  em- 
ployees, unless  the  general  duties  of  all  are  specifically  laid  down,  and 
the  particular  duties  of  each  well  defined  and  insisted  apon. 

The  rules  which  follow  were  prepared  by  a  gentleman  of  considera- 
ble experience,  and  unusual  success  in  business;  they  were  designed 
for  a  atore  employing  three  apprentices,  and  as  originally  prepared 
were  so  admirable  that  I  have  inserted  them  almost  entire.  Although, 
of  coiir.se,  they  require  modifications  to  suit  the  ciroamstances  of 
difiOrent  establishments,  their  general  tenor  is  adopted  to  all,  and  the 
hiyh  tone  of  professional   and  moral  rectitude  they  require,  renders 
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them  worthy  the  acceptance  of  every  apprentice,  who  would  deserve 
the  approval  of  his  employer,  and  of  every  employer  who  desires  the 
best  interests  of  his  apprentice. 

RULES  OF  A  PHARMACEUTICAL  STORE. 

Specific  Duties  of  the  Senior  Apprentice. 

First, — To  see  that  the  specific  duties  of  his  Juniors  are  promptly 
and  well  performed. 

Second, — To  wait  on  the  counter  in  the  morning  before  breakfast, 
that  they  may  not  be  hindered  in  the  performance  of  their  duties. 

Third. — In  case  of  the  absence  of  either  of  his  Juniors,  to  take  the 
place  of  his  first  Junior. 

Fourth. — He  is  to  take  charge  of  the  books. 

Fifth. — To  take  knowledge  of,  and  properly  note  any  articles  that 
may  be  needed  for  the  store,  including  goods  to  be  purchased,  and 
preparations  to  be  made. 

Sixth, — To  see  that  the  furniture  of  the  store  is  well  supplied  with 
such  articles  as  are  kept  on  hand  in  quantity. 

Seventh. — To  keep  a  note  book  of  what  is  necessary  to  be  done  in 
the  ordinary  business  of  the  store,  and  to  designate  employment  for 
his  Juniors. 

Eighth. — In  the  absence  of  the  Proprietor,  to  take  entire  charge  of 
the  store,  and  to  be  alone  responsible  for  its  business. 

Specific  Duties  of  the  FS,rst  Junior  Apprentice. 

First, — It  will  be  his  duty  to  dust  the  counters  and  desks  thoroughly 
every  morning.  This  service  must  be  performed  before  breakfast,  and 
repeated  as  often  through  the  day  as  necessary. 

Second. — In  case  of  the  absence  of  the  second  Junior  apprentice  he 
is  to  perform  his  duties. 

Third. — He  is  to  paste  the  prescriptions  in  the  book  kept  for  that 
purpose  or  to  file  them,  once  every  week. 

Fouri/i. — He  will  copy  the  bills  into  the  bill-book  once  every  week. 

Ftfth. — It  will  be  his  duty  to  keep  the  drawers  well  supplied  with 
paper  for  wrapping  purposes,  including  what  is  necessary  to  be  cut. 

Sixth. — It  will  be  his  duty  to  clean  the  scales,  large  and  small,  once 
every  week,  and  oftener,  if  necessary. 

Specific  Duties  of  tlie  Second  Junior  Apprentice. 

First. — He  is  to  open  the  store  in  the  morning,  make  the  fire,  and 
attend  to  it  through  the  day,  sweep  out  the  store,  wash  the  mortars, 
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&c.,  keep  the  mineral  water  counter  clean,  and  the  syrup  bottles  filled. 
These  duties  are  to  be  performed  in  part  before  breakfast. 

Second. — It  will  be  his  duty  to  take  entire  charge  of  the  labels,  keep- 
ing a  register  of  those  needed,  and  having  the  drawers  always  well 
supplied  with  those  trimmed  for  use ;  also,  to  have  the  proper  drawers 
well  provided  with  clean  vials  and  with  boxes. 

Third. — It  will  be  required  of  him  to  do  such  errands  as  the  busi- 
ness of  the  store  may  demand,  and  to  close  the  store  at  night. 

General  Regulations  of  the  Store. 

First. — Business  hours  will  include  the  time  between  breakfast  and 
6  o'clock  P.  M.,  except  when  special  duty  may  require  it  otherwise. 

Second. — During  business  hours  all  hands  must  be  on  their  feet,  and 
must  be  employed  either  in  waiting  on  the  counter  or  at  some  regular 
store  duty. 

Third. — As  waiting  on  the  counter  is  a  duty  which  requires  most 
knowledge  and  experience,  the  Senior  apprentice  must  always  senre 
where  there  is  one  customer ;  when  two,  the  first  Junior  apprentice 
will  assist,  and  when  three  the  second  Junior  will  aid. 

Fourth. — The  Senior  apprentice  must  always  take  that  part  of  the 
duty  which  requires  most  knowledge  and  skill.  This  order  of  duty 
must  never  be  deviated  from  if  circumstances  will  at  all  admit  of  it. 

Fifth. — Never  put  up  an  article  without  you  are  certain  it  is 
right. 

Sixth. — In  every  instance,  customers  must  be  waited  on  with  prompti- 
tude, and  in  case  one  only  is  present  and  several  articles  are  wanting, 
or  a  prescription,  or  in  any  instance  where  assistance  will  expedite, 
the  first  Junior,  and  the  second,  if  necessary,  will  aid. 

Seventh. — Every  other  duty  must  give  way  to  that  of  waiting  on  the 
counter,  except  when  serious  detriment  would  be  the  consequence. 

Eighth. — Every  person  entering  the  store,  whether  pauper  or  presi- 
dent, infant  or  adult,  white  or  colored,  must  be  treated  with  courtesy 
and  kindness. 

Ninth. — Boisterous  mirth  and  a  sullen  temper  are  to  be  equally 
avoided  as  productive  of  neither  business  nor  business  character. 
The  acquisition  of  a  uniformly  cheerful  temperament  is  an  attain- 
ment worth  far  beyond  the  price  it  usually  costs. 

Tenth. — There  are  to  be  no  masters  and  no  servants.  Each  one  is 
to  feel  conscious  of  the  fact  that  the  performance  of  the  duties  assigned 
to  him  are  just  as  necessary  and  as  important  as  what  pertains  to  any 
other  band  in  the  store.  All  useful  employment  is  hquorable.  Indo- 
lence is  a  disgrace. 

ElevenOi. — An  afternoon  of  every  week  will  be  devoted  to  cleaning 
the  store^  in  which  all  must  share  as  occasion  offers. 
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Twelfih.^A^  neatness,  order,  cleanliness  and  accuracy  are  necessary 
and  not  mere  accomplishments  in  a  Pharmaceutist,  all  are  required  to 
practise  them  constantly. 

Thifteenth, — Every  apprentice  will  be  expected  to  become  a  graduate 
of  the  College  of  Pharmacy,  and  will  be  furnished  with  tickets  for  the 
lectures  of  the  College  and  every  opportunity  for  availing  himself  of 
the  honor  of  the  degree  of  that  Institution. 

Fourteenth. — To  deserve  this  degree,  will  require  a  severe  economy 
of  leisure  hours,  and  their  application  to  the  study  of  those  books 
which  relate  to  the  theoretical  and  practical  knowledge  necessary  to 
make  an  accomplished  Pharmaceutist. 

Fifteenth, — Apprentices  need  but  few  social  acquaintances,  and  they 
should  be  very  select  While  the  occasional  visit  of  a  well  behaved 
young  friend  will  be  countenanced,  lounging  in  the  store  will  not  be 
tolerated. 

Sixteenth. — Each  apprentice  will  have  at  his  disposal  an  afternoon 
and  evening  every  week,  and  every  other  Sunday.  The  afternoon 
will  comprise  the  time  between  12  o'clock,  at  noon,  and  6  o'clock  P. 
M.,  and  the  evening  between  6  o'clock  P.  M.,  and  the  closing  of  the 
store.    These  privileges  will  not  be  interfered  with  unnecessarily. 

Seventeenth.-^'SQ  apprentice  residing  in  the  house,  will  be  allowed 
to  be  absent  at  night  after  the  closing  of  the  store  without  special 
permission. 

Eighteenth. — A  vacation  of  two  weeks,  every  year,  will  be  allowed 
each  apprentice. 

Nineteenth. — It  is  not  the  wish  of  the  proprietor  of  the  store  that 
any  of  his  apprentices  should  extol  an  article  beyond  its  merit  to  ad- 
vance his  pecuniary  interest,  or  to  say  or  do  aught  in  the  performance 
of  his  duty  that  he  would  not  be  willing  that  others  should  say  or  do 
to  him  under  the  same  circumstances. 

Twentieth. — As  all  are  presumed  to  be  members  of  the  proprietor's 
family,  their  intercourse  will  be  characterized  with  the  courtesy  be- 
coming young  gentlemen. 

Twenty 'first. — No  bond  of  apprenticeship  will  be  required  except 
the  honor  of  the  individual. 

Twenty-second. — Should  the  party  wishing  to  leave  before  the  allotted 
time  expires  have  a  good  reason  for  so  doing,  the  proprietor  will  not 
probably  object,  and  should  his  cause  be  a  bad  one,  and  be  persisted 
in,  the  proprietor  will  certainly  not  offer  a  hindrance  to  his  going. 

Twenty-third. — A  cheerful  compliance  with  the  foregoing  rules  is 
confidently  expected,  and  the  repeated  infraction  of  a  known  regula- 
tion of  the  store  will  be  cause  for  a  dismissal 
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ON  THE  MANAGEMENT  OF  A  SICK  CHAMBER. 

The  following  excellent  hints  on  the  management  of  the  sick  chamber 
are  chiefly  from  the  pen  of  a  lady  of  intelligence  and  experience.  Although 
addressed  especially  to  narses,  they  should  be  carefully  studied  by  practi- 
tioners of  medicine,  upon  whom  the  responsibility  of  giving  direction  to  the 
conduct  of  the  sick  chamber  mainly  devolves. 

VerUtlatton. 

Few  persons  who  are  in  the  habit  of  visiting  the  sick,  can  have  failed  to 
notice  the  great  difference  in  the  state  of  the  air,  in  those  chambers  where 
cleanliness  and  good  management  have  been  in  exercise,  and  those  wherein 
the  value  and  importance  of  neatness,  and  the  careful  admission  of  a  free 
current  of  fresh  air  have  been  overlooked.  If,  then,  temporary  visitors  are 
sensible  of  the  difference,  how  much  more  deeply  interested  must  the  suffer- 
ing patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere. 

(Xeanltness. 

Since  it  is  often  very  difficult  to  get  a  sick  room  swept,  it  may  be  desira- 
ble, if  it  can  be  done  unheard,  to  get  at  least  a  part  of  the  carpeting  away 
now  and  then,  that  it  may  be  well  shaken.  A  few  tea-leaves  may  be  thrown 
over  a  part  of  the  room  at  a  time,  and  very  quietly  taken  up  with  a  hand- 
brush.  And  in  those  cases  which  are  not  at  all  critical,  and  where  anything 
damp  can  be  admitted  into  the  room  with  impunity,  a  mop,  which,  after  being 
dipped  in  water,  has  been  well  trundled,  may  be  just  used  for  a  few  minutes 
to  remove  the  flue  from  under  the  bed ;  or  it  may  be  very  carefully  passed 
over  a  carpet,  if  nailed  down. 

Change  of  Posture. 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
which  a  change  of  posture  produces ;  neither  is  it  generally  thought  of,  how 
much  alleviation  would  be  known  in  many  instances,  even  by  the  fresh  cord- 
ing of  the  sacking  of  the  bed,  and  a  general  attention  to  a  level  position  ; 
a  hard  bed  or  hard  mattress,  for  a  suffering  invalid  is  far  from  recommended, 
but  an  arrangement  for  a  level  position  will  often  afford  great  comfort.  The 
sacking  first  tightly  corded  (but  splines  instead  of  sacking  are  much  better), 
then  a  straw  palliasse,  which,  if  not  newly  made,  ought  to  be  raised  by  a 
fresh  supply  of  straw  in  the  middle^  where  a  heavy  pressure  may  have  ren- 
dered it  very  uneven ;  over  this,  a  good  feather  bed,  which  ought  to  be 
gently  pressed  and  made  level,  then  a  mattress,  composed  first  of  a  thick  bed 
of  horsehair,  and  well  overlaid  with  excellent  long  wool ;  it  ought  to  have 
room  for  the  bed-post  at  each  of  its  four  corners,  so  that  it  may  not  only  be 
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tnmed  daitff  from  ii(U  to  liiif,  but  also  rrom  tbe  head  to  the  /eel :  iodee 
is  better,  as  it  regards  even  the  Gtraw  palliasGc,  to  adopt  snch  a  plan  a 
admit  of  the  tnniiDg  of  it,  and,  as  it  is  heavy  and  Dnyieldin^,  it  is  f 
have  the  coniera  cat  oat  at  each  of  its  two  parts,  making  a  small  o 
the  liame  material  and  height,  to  tie  on  in  the  middle  ;  or  an  inconvenient  a\ 
ture  might  be  made  there.     The  proper  arrangement  of  pillows  is  of  n^ 
importance,  and  in  cases  of  high  fever  a  change  of  pillows  is  very  desirri 
ihis,  too,  fnruifihes  an  opportunity  for  patting  on  fresh  pillow-cases. 

Cltanlineit  of  the  Person. 
Washing,  refreshing,  whenever  able,  bIbo  hnishing  the  teeth  and  haii 
latter  may  be  rabbed  with  bay  rum,  lavender  water,  cologne,  &c.  AH  liiit. 
snbjcct  to  the  strength  of  the  patient,  and  the  permissioo  of  tbe  medical 
attendant.  It  may,  by  some,  be  deeme<1  tiP-dless  to  give  the  above  hint,  bot 
it  cannot  be  doubted  that  by  t  ie  the  full  enjoynient  and  beoeCit 

of  a  thorough  attention  to  thi  the  person. 

Washing  ilatsei. 

An  appropriate  table,  not  liable  to  injnn  is  a  great  convenience  in  a  sick 

room;  so  is  a  small  wicker  basket,  with  ci  ipartcnenta  to  bold  the  diffcr«Dt 

bottles  of  medicine  and  articles  of  diet.  t  may  be  also  useful  to  bare  ■ 

couple  of  baskets  with  compartments  to  1  Id  glasses  or  cupa,  one  of  these 

being  sent  out  with  the  things  which  need  ashing,  and  always  ready  to  be 
exchanged. 


Iq  our  hot  summers,  one  of  the  radical  difficulties  in  nnrsing  is 

the  spoiling  of  articles  of  food  prep.  he  sick  or  for  infanta,  and  which 

must  be  kept  at  hund  for  nse,  espcumnj  miring  the  night;  it  h  also  a  de- 
sideratum to  have  ice  at  hand  for  cooling  drinks,  &c.  A  good  conCrivauce 
for  this  purpose  is  made  by  I.  S.  Williams,  of  Philadelphia.  It  consists  of 
a  double  can,  tbe  inside  of  galvanized  iron,  and  the  outside  of  tin,  with  an 
air-chamber  between ;  near  the  bottom  is  a  diaphragm,  below  which  a  piece 
of  ice  is  placed,  and  a  bowl  or  other  utensil  is  arranged  to  set  opon  this,  and 
to  bo  conveniently  lifted  out  by  a  wire  handle.     This  answers  a  good  pnrpose. 

Change  of  Linen. 
A  frequent  change  of  linen  is  a  great  comfort  and  beneGt,  in  most  cases 
Let  the  bed  linen  be  frequently  changed  (when  suitable),  and,  in  serious  cases 
of  fever,  it  may  be  nseful  to  untuck  the  bottom  of  the  bed  and  gently  shake 
the  upper  clotlies,  so  ns  to  let  the  warm  and  impure  air  niiss  away.  Let  the 
sheets  and  blankets  be  of  full  size,  that  they  may  be  tucked  ihoroHgUf  nndw 
the  mattress,  or  whatever  is  at  the  top.  It  is  a  comfort  to  the  patient  to 
have  all  straight  and  smooth  under  hiro,  and  nnrses  are  recommended  to 
attend  to  this  more  than  once  in  a  day. 

(^ange  of  Room. 

In  some  particular  cases  of  long  and  depressing  sickness,  a  change  of 

room,  conducted  with  great  prudence,  may  be  found  a  powerful  auziliarjia 

the  aid  towards  recovery. 

Avoidance  of  NoUe*. 

Much  conversation  is  often  injurious,  and  wbispkriko  OFnNBm.     Plaee 

a  pun  covered  with  sand  underneath  the  fire,  to  receive  the  ciodera,  and  have 
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a  second  ready  to  make  an  exchange  when  taken  np ;  also  nse  a  wooden 
poker.  Let  the  number  of  the  visitors  in  the  room  be  chiefly  confined  to 
those  whose  services  are  effective,  and  let  all  wear  shoes  with  list  or  cloth 
soles  or  slippers.  The  rustling  of  silk  gowns  may  prove  an  annoyance  to 
those  who  are  in  a  very  weak  state,  also  the  rattling  of  cups,  stirring  the  fire,  &c. 

Sitting  up. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  with  every  article 
likely  to  be  needed ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  water  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  floor  for  the  patient  to  walk  over. 

Neatnet$. 

An  increased  delicacy  of  the  stomach  and  sense  of  nicety,  are  the  concomi- 
tants of  disease,  and,  therefore,  the  nurse  and  all  around  should  be  particu- 
larly careful,  not  only  as  to  the  neatness  of  their  own  persons,  but  that  every 
dose  of  medicine,  and  all  food,  be  presented  in  the  most  tempting,  clean,  and 
delicate  way.  To  promote  this,  it  may  be  desirable,  in  long  illnesses,  to 
have  at  hand  a  variety  of  small  vessels  of  different  sizes. 

Avoidance  of  Exciting  Subjects, 

Those  only  who  have  suffered  from  severe  illness,  can  well  judge  of  the 
importance  of  preserving  a  quiet  mental  atmosphere ;  how  Utile  those  suffer- 
ing with  languor  and  pain  are  competent  to  sustain  the  pressure  which  a  tale 
of  woe  may  impose.  The  subjects  of  conversation  should  be  much  guarded, 
while  a  cheerful  demeanor,  and  innocently  lively  manner,  may  help  to  assuage 
or  lessen  the  sense  of  distress. 

Protection  from  Light,  and  from  the  Blaze  of  Fire  and  Candle. 

Diseases  are  so  variable  in  their  effects,  that  no  minute  plan  is  suggested 
for  any  particular  case.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  would  be  called  upon 
to  screen  the  invalid  from  the  blaze  of  day.  She  should  remember  that,  by 
a  little  arrangement  of  shutters  and  curtains,  a  room  may  still  be  made  cbeer-i 
ful  by  a  sort  of  subdued  light ;  while  in  some  distressing  affections  of  the 
head,  &c.,  from  severe  fever,  the  patient  can  hardly  be  too  much  indulged  by 
the  darkening  of  the  room.  In  such  a  case,  the  blaze  of  the  fire  must  greatly 
augment  suffering.  Screens  ought  to  be  at  hand,  as  well  for  that  as  for  the 
candle. 

Important  that  the  Nurse  be  taken  care  of 

Any  nurse  who  is  much  engaged  in  night  service,  ought  to  be  very  carefully 
spared  in  the  day.  She  must  have  rest,  or  she  cannot  long  hold  out.  When 
silting  up  at  night,  some  strong  coffee  or  tea,  ready  made,  should  be  prepared, 
that  it  be  warmed  and  taken  without  the  least  disturbance  to  the  sick  person. 
Some  nurses  make  a  great  noise  with  the  clattering  of  tea-things,  which 
ought  to  be  avoided. 

Temperature, 

On  removing  the  patient  into  another  room,  this  ought,  if  in  the  spnng, 
autumn,  or  winter,  and  even  in  part  of  the  summer,  to  be  very  carefully 
prepared  with  not  only  a  good  fire,  but  an  attention  to  the  doors  and 
windows,  that  all  be  shut,  and  the  temperature  brought  up  to  the  state  of 
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the  room  abont  to  be  left.  When  at  any  time  a  patient's  room  be  aired,  the 
curtains  should  be  drawn  closely  round  the  bed.  Just  raising  the  window 
for  an  inch  or  two  will  be  useful,  if  it  be  for  a  short  time ;  but,  rather  than 
run  any  risk  to  the  inyalid,  throw  on  an  additional  blanket.  It  is  most  im- 
portant to  keep  the  air  of  the  room  in  a  fresh  and  wholesome  state. 

To  prevent  Pressure  on  any  particular  part. 

Make  circular  cushions,  in  the  form  of  a  ring,  of  old  linen  and  stuffed  with 
bran.  A  patient,  obliged  by  disease  to  lie  continually  on  one  side,  will  find 
great  relief  to  the  ear  or  prominent  bones  by  these  "  ring  cushions." 

Leeches. 

On  taking  off  leeches,  plunge  them  into  quite  warm  beer ;  they  will,  id 
most  cases,  immediately  disgorge  themselves.  Apply  a  succession  of  warm 
poultices  made  of  bread  and  milk,  or  linseed  meal.  The  linseed  meal  should 
be  stirred  quickly  while  boiling  water  is  poured  upon  it. 

Gentleness  and  Kindness. 

All  who  surround  the  patient  should  be  kind,  and  meek,  and  gentle,  and 
patient ;  not  a  sound  of  harshness,  or  evidence  of  discord  should  reach  his 
ear.  Any  discussion  of  the  nearest  relatives  or  friends,  as  to  whether  this 
or  that  be  best,  should  be  avoided  in  his  presence.  Some  persons,  with  the 
greatest  desire  to  do  right,  do  too  much^  and,  without  intending  it,  interrupt 
a  sufferer  by  unimportant  questions  and  inquiries,  and  by  moving  abont  the 
room,  when  they  would  often  do  a  much  greater  service  by  sitting  quietly  beside 
the  bed,  attending  to  requests  emanating  from  the  patient,  whose  feelings 
and  preferences  should  always  be  consulted  and  acconied  with,  if  not  in  any 
way  interfering  either  with  medical  directions,  or  being  in  themselves  palpa- 
bly improper  and  injurious.  There  is,  perhaps,  scarcely  any  situation  in 
which  the  call  is  greater  upon  the  Christian  virtues  than  in  a  sick  chamber, 
for  it  very  often  happens  that  disease  makes  a  great  impression  upon  the 
nervous  system,  and  pain  and  suffering  disturb  the  accustomed  placidity  of 
the  invalid ;  who,  with  every  desire  to  bend  patiently  under  the  affliction, 
may  now  and  then  seem  scarcely  able  to  appreciate  the  kindest  efforts  to 
minister  to  his  need. 

To  avoid  Unseasonable  Interruption. 

Particularly  guard  the  sufferer  who  has  just  fallen  asleep.  The  person 
having  the  chief  responsibility  should  be  instructed  to  pass  the  feathery  end 
of  a  quill  through  the  keyhole,  whenever  sleep  or  any  other  cause  renders 
interruption  unsuitable ;  and  this  sign  should  be  strictly  regarded.  It  is  far 
better  than  risking  disturbance  to  the  patient  by  trying  a  locked  door.  Tie 
the  quill  to  the  handle  of  the  door,  that  it  be  not  lost. 

A  Dying-bed. 

Let  no  one  annoy  the  patient  by  sitting  on  the  bed,  or  indulging  in  earnest 
expressions  of  surprise  or  grief.  All  around  ought  to  be  still ;  no  calling 
out  '*0h,  he's  dying,"  &c. 

It  should  be  carefully  ascertained  that  the  body  be  placed  in  the  easiest 
posture.  The  bed-curtains  should  be,  in  most  cases,  gently  undrawn,  and 
the  least  possible  interruption  given  to  the  admission  of  fresh  air.  All  but 
those  who  are  fanning  the  patient,  or  perhaps  moistening  the  parched  mouth, 
or  otherwise  promoting  his  comfort,  should  be  careful  to  keep  at  a  distance 
from  the  bed,  and  be  quietly  seated.     It  is  believed  that  few  can  tell  the  sof- 
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fering  often  inflicted  on  the  dying  by  the  tbooghtleBB  bngtle  of  attendants 
and  even  frimdt.  The  speaking  in  a  load  tone,  the  setting  down  of  even  a 
glass  or  phial,  may  often  canse  distress.  No  soand  should  disturb,  bejond 
ui  occasional  and  necessary  whisper,  the  solemn  period  of  diasolDtiOD. 


PREPARATIONS  tJSED  AS  ARTICLES  OF  DIET  FOR  THE 
SICK  AND  CONVALESCENT. 

ArTOurroot  Pap. 

Take  of  arrowroot  one  large  tableapoonful ;  water,  one  pint     First  mix 
the  arrowroot  well  into  a  paste  with  a  little  of  the  cold 
water  j  bring  the  reinftinder  of  the  water  to  a  boiling  heat ;  Kg-  246. 

then  stir  in  the  arrowroot;  let  it  boil  a  few  minutes ; 
sweeten  it  with  loaf  sogar. 

The  preparUion  of  arrowroot  pap  with  milk  renders 
it  richer  and  more  nntritions,  though  sometimeB  not  allow- 
able. 

The  application  of  direct  heat  to  preparations  of  this 
description,  always  involves  the  danger  of  scorching  them, 
and  the  intervention  of  a  water  bath  is  fonnd  to  prevent 
the  accident  The  apparatus  here  figured  is  made  for  the 
purpose,  and  is  a  nseful  ntensil  in  any  family.  The  draw* 
ing  explains  itself. 

Arrowroot  Pap,  with  Milk. 

Put  in  a  sancepan,  to  boil,  one  pint  of  milk  ;  stir  very 
smoothly,  into  a  cup  of  cold  milk,  a  dessertspoonful  of 
arrowroot ;  when  the  milk  boils,  stir  in  the  arrowroot ; 
continue  to  stir  until  it  is  cooked,  which  will  be  in  five  or 
ten  minutes;  then  remove  it  from  the  fire,  and  sweeten  to 
the  taste. 

Toait  Water. 

Cut  a  slice  of  stale  bread  half  an  inch  thick,  a  finger 
length  long ;  cut  off  the  crust,  and  toast  it  quite  brown,  but 
not  scorched ;  while  hot,  put  it  into  a  half  pint  pitcher; 
pour  over  half  a  pint  of  boiling  water ;  cover  it  tightly,  and  when  cool  pour 
it  off  and  strain. 

Mulled  Wine. 

Put  cinnamon  or  allspice  (to  the  taste)  into  a  cnp  of  hot  water  to  steep ; 

add  three  eggs,  well  beaten,  with  sngar ;  heat  to  a  boil  a  plot  of  wine ;  then 

put  in  the  spice  and  eggs,  while  boiling,  and  stir  them  until  done,  which  will 

be  in  three  minutes. 

Jell}/  for  Invalidt. 

Cut  a  penny  roll  into  thin  slices;  toast  them  to  a  light  brown;  then  boil 

gently  in  a  quart  of  water  until  it  jellies;  strain  it  npon  a  few  shavings  of 

lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutmeg. 

Effffttog. 

Take  the  yelks  of  eight  eggs ;  beat  them  with  six  lai^e  spoonfuls  of  pnl- 
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mgar;  when  this  is  a  croam,  add  tlie  third  part  of  a  Dstoef  f 
^.olc  this  Btir  one  tamblerfiil  of  good  braudj,  and  one  wiDeglin°f 

good  I  wine;  mix  them  well  together-,   hare  ready  the  whites  of  lt« 

egfi&,  oeai      to  a  BtiET  froth,  and  beat  them  into  the  mixture ;  wbeu  dl  IR 
well  misea,  uAd  three  pints  of  rich  milk. 


Cot  two  slices  of  stale  bread  half  an  inch  in  thicVness;  cut  off  thecmil; 
toast  them  a  nice  brown;  cut  them  into  squares  of  two  inches  in  nu\  lij 
them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  poor  on  a  pint  of  boiling 
vater;  grat«  a  little  aatmeg. 

Tapioca. 
Soak  two  tablespoonfals  of  very  clean  tapioca  in  two  tcacnps  of  coldw&la 
over  night;  in  the  morning,  add  a  little  salt,  one  [tint  of  milk,  orwateril 
milk  cannot  be  taken;  si  .^V.  qnite  soft;  stir  well  while  cooUng; 

when  done,  poor  into  a  bom  all    red,  add  sugar,  a  spoonful  of  win% 

and  a  little  nutmeg.  J 

Rice  JeHy.  I 

Take  of  rice,  one-quarter  of  a  pound  white  sugar,  half  a  pound ;  water,  i 
one  quart.  Boil  these  well  together,  ci  refnily  stirring  them  till  the  whole 
,  becomes  a  glutinous  mass  Strain  off  inio  a  dish  or  form.  When  cool,  it  i> 
fit  for  USB.  This  preparation  may  be  flavored  with  rose-water,  orange-Bowtr 
wat«r,  or  temoit-juice,  as  may  best  suit  tl  palate  of  the  patient,  or  as  direclad 
by  the  phjaician,  ■ 

JeU;,.  1 

Take  of  Iceland  moss,  *""  ifater,  one  quart.     First  wash  Ihe 

moss  in  some  cold  water ;  the  quart  of  water,  and  boil  slowly 

till  Tcry  thick,  adding  wh».v  o-^i»  Sciently  sweet,  then  strain  throagh 

a  cloth.     When  cold,  it  will  be  fit  lur  use,  and  may  be  eaten  with  spices,  if 
allowed.     Irish  moss  jelly  may  be  prepared  in  the  same  way. 

Sago  Jelly. 
Take  fonr  table  spoonfuls  of  sago,  one  quart  of  water,  juice  and  rind  of  one 
lemon;  sweeten  to  the  taste.  Mix  all  the  in'^redients  well  together;  let  it 
Stand  for  half  an  hour ;  then  put  it  on  to  boil,  till  the  particles  are  entirely 
dissolved  ;  it  should  be  constantly  stirred.  It  is  very  much  improved  by  iJie 
addition  of  wine. 

Calves'  Fttt  Jeliy. 
Boil  two  calves'  feet  in  one  gallon  of  water,  down  to  a  quart  ;  then  strain 
it,  and,  when  cold,  skim  off  all  the  fat;  take  up  all  the  clear  jelly.  Put  the 
Jelly  into  a  saucepan,  with  a  pint  of  wine,  half  a  pouud  of  loaf  sugar,  the 
juice  of  four  lemons,  the  white  of  six  or  eight  eggs  beaten  into  a  frolh.  Mis 
all  well  together.  Set  Ihe  saucepan  upon  a  clear  fire,  and  stir  the  jelly  till  it 
boils.  When  it  has  boiled  ten  minutes,  pour  it  through  a  flanael  bag  till  it 
runs  clear. 

Ettenee  of  Beef. 

This  is  prepared  from  lean  meat,  by  cutting  it  into  small  pieces,  adding 

a  Utile  salt,  then  introducing  into  a  wide-mouth  bottle,  corked  tighUj,  and 

heating  it  gradually  by  immersing  in  a  kettle  of  water,  to  which  heat  Ee  ap- 
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plied  till  it  boils.     After  a  few  hours  digesting  in  this  way,  the  juice  is  drawn 
off,  and  constitotes  the  most  concentrated  form  of  nourishment 

Beef  Tea. 

Take  of  lean  beef  one-quarter  of  a  pound,  a  pint  and  a  half  of  water,  salt 
sufficient  to  season  it.  When  it  begins  to  boil,  skim  it  five  minutes ;  then 
add  two  blades  of  mace;  continue  the  boiling  ten  minutes  longer,  when  it 
will  be  ready  for  use. 

Ckiclen  Broth. 

Clean  half  a  chicken ;  on  it  pour  one  quart  of  cold  water,  and  a  little  salt ; 
put  in  a  spoonful  of  rice ;  boil  two  hours  very  slowly,  and  tightly  covered ; 
skim  it  well ;  just  before  using  it,  put  in  a  little  chopped  parsley. 

Chicken  JeUy. 

Cut  up  a  chicken ;  put  it  into  a  stone  jar ;  break  all  the  bones ;  cover  very 
closely ;  set  the  jar  into  boiling  water  ;*  keep  it  boiling  three  hours  and  a 
half;  strain  off  the  liquor;  season  with  salt  and  a  very  little  mace. 

Rice  JeUy. 

Boil  a  quarter  of  a  pound  of  the  best  rice  flour,  with  half  a  pound  of  loaf 
sugar,  in  a  quart  of  water,  until  the  whole  becomes  one  glutinous  mass ;  strain 
off  the  jelly,  and  let  it  stand  to  cool.    This  is  nutritious  and  light 

Slippery  Ekn  Bark  Jetty. 

Four  large  spoonfuls  of  the  bark,  chipped ;  pour  on  it  one  quart  of  cold 
water ;  let  it  stand  all  night ;  stir  it,  and  let  it  settle ;  the  next  morning  pour 
off  the  water ;  slice  the  rind  of  a  lemon  very  thinly,  and,  with  the  juice,  put 
it  in  the  water  strained ;  let  it  simmer,  very  gently,  fifteen  minutes ;  then 
sweeten,  and  pour  in  a  mould  to  cool  and  harden ;  take  out  the  rind  before 
putting  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk ;  add  to  it  a  glass  or  two  of  white  wine ;  put  it 
on  the  fire  until  it  just  boils  again ;  then  set  it  aside  till  the  curd  settles ; 
pour  off  the  clean  whey ;  sweeten  to  the  taste ;  cider  is  as  good  as  wine  to 
curdle,  if  it  is  good  country  cider. 

Com  Meai,  or  Oatmeal  Gruel. 

Put  in  a  clean  saucepan  one  pint  of  water  to  boil ;  when  boiling,  mix  of 
oatmeal  two  large  spoonfuls,  in  a  half  pint  of  milk,  and  a  little  salt ;  stir  this 
into  the  boiling  water ;  stir  it  well ;  let  it  simmer  thirty  minutes ;  then  strain 
it  through  a  hair-sieve ;  if  the  patient  can  bear  it,  a  large  spoonful  of  the 
best  brandy  stirred  in  after  it  is  strained  and  sweetened,  and  a  little  grated 
nutmeg;  if  com  meal  is  used,  stir  the  dry  corn  meal  into  the  boiling  water; 
two  large  spoonfuls  to  a  pint  of  boiling  water,  and  a  half  new  milk ;  season 
as  the  other. 

Vegetable  Soup. 

Take  two  white  potatoes,  one  onion,  a  piece  of  well-baked  bread.  Put 
these  into  a  clean  stewpan,  in  one  quart  of  water ;  boil  them  down  to  a  pint ; 
throw  into  the  vessel  some  parsley  or  celery ;  cover  the  vessel  closely ;  re- 
move it  from  the  fire,  and  allow  the  herbs  to  steep,  while  the  liquor  is  cool- 
ing,  under  cover ;  season  to  the  taste. 
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Castillon^s  Powders, 

Take  of  Powdered  tragacftnth, 

Powdered  sago, 

Powdered  salep, 

Sugar,  each,  one  ounce ; 

Prepared  oyster-shell,  two  drachms. 
Mix  them  thoroughly,  and  fold  into  papers  containing  each  one  drachm. 

Directions, — Mix  a  powder  with  four  tablespoonfuls  of  cold  milk  in  a 
bowl.  Then  transfer  it  to  a  milk-pan,  and,  while  stirring,  pour  upon  it  gra- 
dually one  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an  hour.  Sugar 
may  be  added,  to  the  taste. 


PHYSICIANS'  OUTFITS. 


Catalogue  of  One  Hundred  and  Twenty-five  Medicines  and  Pharmaceutical 
Preparations  which  can  he  put  up  in  the  best  ground  glass  stoppered 
botdeSf  and  substantial  white-ware  jars,  uniformly  and  correctly  labelled, 
and  famished  ready  packed  for  transportation  for  8EVSNTT-ny£  DOLLABS, 
{exclusive  of  implements  and  apparatus). 


II 


1  n  Acacia. 

^  S)      **       palvia. 

1  pint  Alcohol. 

}  pint  Acidam  aoetiomn. 

1  OS. 

4oz. 
1  oz. 
4  oz. 
4oz. 
^  pint 
1  oz. 


(I 
II 
II 
II 
II 


(I 


benzoioom. 

citrioom. 

hydrooyanicum  dil. 

mariaticnm. 

nitricum. 

aalphnric  aromat. 

tannicam. 
4  oz.  Aloes  pal  vis  (Soc). 
8  oz  Alomen. 
4  oz.  Ammonia  carbonas. 
1  pint        "        liquor. 
4  oz.  "        murias. 

^  pint  '      *'        spiritns  arom. 
4  oz.  Antim.  et  potass,  tartras. 

}oz.  Argenti  nitras  cryst. 
oz.        "  "     fasum. 

4  oz.  AssafoBtida. 

1  oz.  Bismuthi  subnitras. 
8  oz.  Camphora. 

2  oz.  Cardamomum. 

6  oz.  Greta  prseparata. 
4  oz.  Gale.  carb.  prsecip. 
6  oz.  Ghloroformnm. 
8  oz.  Ginchona  mb.  pulv. 
1  oz.  GiuchoniaB  sulphas. 
1  oz.  Greasotum. 
8  oz.  Geratum  cantharides. 
8  oz.        *'        resins. 
6  oz.        "        simplex. 
^  pint  Gopaiba, 

1  S)  GubebsB  paly. 

2  oz.  Gollodium. 

1  oz.         "         cantharidal. 

4  oz.  Ergota  (whole  or  in  powder). 


1  oz. 

II 

1  OS. 

fti 

1  oz. 

11 

2oz. 

ii 

2oz. 

a 

1  oz. 

41 

1  oz. 

a 

8oz. 

(1 

lib 

(1 

lib 

(1 

\  pint 


II 


1  lb  JSther  (letheon). 
1  oz.  Extractom  aoonitl. 

belladonns. 

conii. 

hyoBcyami. 

coloc.  oomp.  poly. 

Jalap»  paly. 

nacis  vomiciB. 

qoassis. 

taraxaoi. 

senna  flaidam. 

spigeliffi    et  sennae    flai- 
dam. 

▼alerians  flaidam. 
4  oz.  Ferri  carb.  massa  (Vallette). 
8  oz.      "    subcarb. 
1  oz.      **    citras. 
1  oz.      "    palvis. 

^  pint    *'    sesqui  sulph.  solat.  (with  di- 
rections for   preparing   hydrated    per- 
oxide when  required.) 
8  oz.  Fosniculum. 
1  oz.  Gambogis  paly. 

1  lb  Gentiana  contus. 

4  oz.  Glycyrrhiza  ext.  pulv. 
4  OS.  '*  rad.paly. 

2  oz.  Glycerin. 

^  lb  Hydrarg.  massa. 
i  lb        "         ohlor.  mit. 

1  oz.      **         cum.  creta. 

2  oz.      '*         oxid.  rub. 
^  oz.      "         prot.  iodid. 

1  oz.  lodiniam. 

4  oz.  Ipecacaanh»  palvis. 
4  oz.  Jalaps  palvis. 
8  oz.  Juniperus. 

2  oz.  Kino. 

4  oz.  Liquor  iodinii  comp. 
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4  ox.  Liquor  ferri  iodid. 

A  pint     "      hydrarg.  et  arsen.  iodid. 

}  pint     **      potossse  arsenitis. 

1  lb  bot.  Magnesia. 

4  lb  Magnesia  carb. 

5  lb        "        sulphas. 

6  OS.  Manna, 
oz.  Morphia  sulphas. 
01.         "        aoetas. 
ox.         "        murias. 
ox.  Myrrha. 

1  oz.  Oleum  anisi. 


1  oz. 
1  ox. 
1  oz. 
1  bot. 
Ipint 
Ipint 
1  ox. 


u 
« 
« 
u 
it 
(i 
(i 


cinnamomi 

limonis. 

menths  pip. 

olivs. 

ricini. 

terebinthins. 

tiglii. 


2  ox.  Opii  pulvis. 
8  oz.  Plumbi  acetas. 
2  oz.       *'       oarbonas. 
2  oz.  Potassa  (caustic). 


!  8  ox.  Senega. 
8  oz.  Serpentaria. 
Ibiss  Sods  bicarbonas. 
4  ox.    '*     boras  pulv. 
8  oz.    '*     et  potass,  tart. 
4  oz.    **     phosphas. 
8  OS.  Spigelia. 
^  oz.  Strychnia. 
4  ox.  Sulphur  precip. 
J  lb         *'        sublim. 
^  pint  Spt.  ammon.  arom. 
I  pint     *'    «theris  oomp. 
1  pint     "  '*       nitrioi. 

i  pint    **    layand.  comp. 
I  pint  Sjrupus  ipeoaouanhs. 
1  pint        *'        pruni  virg. 
1  pint        **        rhei  aromat. 
1  pint        *"        soilla. 
i  pint        "        senegn. 
4  oz.  Tinctura  aconiti  rad. 


4  oz. 
^Ib 
4oz. 
4  oz. 
8  oz. 


u 

« 

(i 
M 


bicarbonas. 

bitartras. 

oitras. 

ultras. 

sulphas. 


2  oz.  Potass!  i  iodidum. 

3  oz.  Pulvis  ipeoao.  et  opii. 

8  oz.  Quassia. 

1  oz.  Quiniae  sulphas. 

6  oz.  Kheum  (E.  Ind.). 

4  oz.  Rhei  pulvis. 

4  oz.  Sapo  (Castil.). 

9  oz.  Saraaparilla. 

2  oz.  ScilU  pulv. 

8  02.  Senna  (i^lez.). 


1  pint 
i  pint 
I  pint 
i  pint 
1  pint 
1  pint 


u 

(i 
« 
« 
t( 
u 


cinchonn  C. 
digitalis, 
ferri  chloridi. 
opii. 

**    camph. 
zingiberis. 


'.  lb  Unguentum  hydrargyri. 


lb  '*  simplex. 

I  lb  Uva  ursi. 
^  lb  Valeriana. 
1  pint  Vinum  antimonii. 

pint        '*      ergots. 

pint       *'      colchioi  rad. 

oz.  Veratria. 
4  oz.  Zinci  oxidum  P. 
8  oz.      *'    sulphas. 


nitratis. 


The  necessary  implements  can  be  purchased  for  twenty-five  dollars,  making, 
with  the  foregoing,  an  aggregate  expense  of  one  hundred  dollars. 

The  following  list  embraces  the  ninnber  and  character  of  the  bottles  used 
in  this  collection  : — 


ii 


12  OiJ  SM.  Bottles  or  tin  cans. 
11  Oj  " 

13  Oj  Tr.  Bottles. 
15  Oss  SM.  Bottles. 


1 18  .^iv  SM.  Bottles. 
.  24  f|j  and  fiij  SM.  and  Tr.  Bottles. 
12  Covered  Jars. 
6  Packing  Bottles. 


A  case  made  to  contain  the  above  collection  should  be  five  feet  high,  ex- 
clusive of  cornice,  and  four  feet  wide.  It  should  contain  shelves  arranged  as 
follows : — 

1.  For  ointment,  and  extract  jars  and  implements. 


(narrow)  two  dozen  2oz.  and  loz.  ground  stoppered  bottles. 

12  quart  salt-mouth  bottles. 

13  pint 

13  pint  tincture  bottles. 
15  half-pint  salt-mouth  bottles. 
15        "        tincture  bottles. 
IS  4oz.  tincture  and  salt-mouth  bottles. 

An  under  case  and  several  drawers  might  be  appropriated  to  additional 
apparatus  and  implements. 


2. 
3. 
4. 
5. 
6. 
7. 
8. 


(( 


(( 


(( 


<( 


ii 


tt 
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FIFTY  DOLLAR  OUTFIT. 


27ie  following  list  of  One  Hundred  Medicines  and  PreparaHtme  eon  he  nut 
up  in  suhstantidl  Ground  Stoppered  Bottles,  neatly  and  uniformly  labeued, 
so  as  to  form  a  convenient  and  compact  Cabinet  of  Materia  Medica,  far 
Forty-Three  Dollars^  and  with  the  Apparatus  and  Impkmenis  aUadud  for 
Mfty  Dollars. 


i 


8  OS.  Acaoia. 

jt  pint  Aoidom  aoeticam. 

2  02.        '*       moriaticnm. 

8  OS.         "        nitricum. 

4  pint       **        Bolph.  arom. 

1 01.         "       taimicam. 

2  pints  Alcohol. 

4  ox.  Alamen. 

4  OS.  Ammonis  carbonas. 

4  OS.         **         mnrias. 

1  pint       ^         liquor. 

4  pint      **         Bpiritna  arom. 

1  OS.  Antim  et  potass,  tart. 
^  OS.  Argenti  nitras  oryst.  \ 

OS.        "  "     fas.     / 

OS.  AssafoDtida. 
8  ox.  Camphora. 

2  OS.  Cardamomnm. 

4  OS.  Ceratom  cantharidis. 
8  OS.  Chloroformom. 
2  OS.  Collodinm. 
^  pint  Copaiba. 

1  OS.  Creasotam. 

6  OS.  Creta  prieparata,  or  ) 
4  ox.  Calcia  carb.  pneoip.  ) 
4  OS.  Cnpri  sulphas. 

2  ox.  Ergota  (whole  or  powdered). 
4  pint  ^ther  (Letheon). 

1  ox.  Extractom  aoonitii. 

1 08.  **         belladonnn    '' 

1  oz.  "         coloojrnth.  comp.  poly. 

1  OS.  **         conii 

2  ox.  '<         gentian» 
1  ox.          '*         hyosojami 

1  OS.  *'         jalapse  pnly. 

8  OS.  '*         yalerians  fl*d. 

8  oz.  Ferri  subcarbonas. 

1  oz.      "    palvis  (per  hydrogen), 
^pint   "    chloridi  tinct. 

4  oz.  Foenionlnm. 

8  oz.  Gentiana  contns. 

4  oz.  Hydrarg.  massa. 

6  oz.         "        chlorid  mit. 

2  oz.         "        oxid.  Rub. 

2  oz.         "        cum.  creta. 
1  ox.  lodinium. 

h  pint  Liquor  hjdrarg.  et  arson,  iod. 
I  pint      *'       potassa  arsenitia. 
8  ox.  Magnesia. 

3  lb  "        sulphas. 
^  OS.  Morphia  sulphas. 


2  ox.  Myrrha. 
ox.  Oleum  oinnamoml. 


ox. 

ox. 
Ipint 
Ipint 
^ox. 


« 


limonis. 
menth»  pip. 
rioini. 

terebinthinsB. 
tiglil. 


« 


6  OS.  Plumbi  aoetas. 
3  ox.  Potasss  bicarb. 
12  ox.      <*       bitartras. 
3  ox.        **       citras. 
6  ox.        <*       nitras. 

2  OK.  Potassii  iodidom. 
6  OK.  Pulvis  aoacis. 

3  ox.      '*      aloes,  Soo. 
1  ox. 

4  ox. 
1  ox. 
1  ox. 

3  ox. 

4  ox. 
1  ox. 
4  ox. 
2oz. 
6  OS. 


M 
M 
<i 
t( 
(( 
fi 
(f 
U 
it 


digitalis. 

ezt.  gljcyiThisaB* 

gambogi». 

ipecaouanhsB. 

'*  et  opii. 

jalaps. 

opii. 

rhei  (E.  Ind.). 

scills. 

sods  boras. 
8  ox.  Quassia. 
1  OK.  Quinis  sulphas. 
4  ox.  Rheum. 
6  OS.  Sapo  (castil.  albO* 
6  08.  SarsapariUa. 
4  OS.  Senega. 
4  ox.  Berpentaria. 
1  lb  Sods  bicarb. 
4  ox.  Spigelia. 
8  ox.  Sulphur  sublim. 
1  pint  Spiritus  stheris  nit. 
i  pint        '*  "      comp. 

1  pint        *'       layand.  comp. 
pint  Sympus  ipeoacnanhs. 
pint        <'       sciUs. 
pint        "       rhei  arom. 
1  pint  Tinctura  oinchons  oomp. 
1  pint        "        opii. 

1  pint        "  **  eamph. 

4  ox.  Unguentnm  hydrarg.  (|  mercury). 
4  ox.  *'  '<        niltratis. 

4  ox.  Ura  ursi. 
^  pint  Vin.  colchici  rad. 

2  ox.  Zinoi  ozidum. 
6  ox.  "  sulphas. 
4  oz.  Zingiberis. 
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IMPLEMENTS. 


Scales  and  weights. 
5iv.  Grad.  Meas. 
1  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatalas. 


}  gross  vials. 
German  flint. 


i  doz.  ^YiiJ. 

}  doz.  |vj. 
1    doz.  |iv. 
U  doz.  Jij. 
1}  doz.  5j. 
I    doz.  ^ss. 


1  Funnel. 

I  qr.  Wrap'g  &  filtering  paper. 

1  gr.  Vial  corks. 

2  papers  pill  boxes. 

2  jds.  Adhesive  plaster  in  tin 
case. 


7%«  Medicines  contained  in  the  Fifty  Dollar   Outfit  are  differently  arranged 

as  follows : — 


12  pint  Salts  and  Tinctares. 


Oj  Liquor  ammonis. 
Oj.  Spt.  tether,  nit. 
8  oz.  Sulphur  sublim. 
Oj.  Spt.  Lavand.  comp. 


pint.  Acidum  aceticum. 
pint  Acid,  sulph.  arom. 
pint  Fowler's  solution, 
pint  iEther. 
pint  ^t.  ammon.  arom. 


Oj  Tinct.  opii. 

8  oz.  Acacia. 

Oj  Tinct.  opii  camph. 

Oj      "      cinchona  comp. 


8  oz.  Camphora. 
3  oz.  Magnesia. 
12  oz.  Pot.  bitart. 
Ibj  SodiB  bicarb. 


14  eight  oz.  Tiivct  Bottles. 

Jpint  Syrup,  ipecac, 
pint  Copaiba. 
^  pint  Vin.  colchici. 
i  pint  Sjrup.  scillsB. 
}  pint  Spt.  ffither.  comp. 


pint  Tinct.  ferri  chlor. 
pint  Sjrupus  rhei  arom. 
pint  Donovan's  solution, 
pint  Ext.  valerian,  fluid. 


14  eight  oz.  Salt-mouth  Bottles. 


6  oz.  Pulv.  acacia. 

4  oz.  Pul.  ext.  gljcjrrhizse. 

6  oz.  Plumbi  acet. 

4  oz.  Jalapee  pulv. 

4  OS.  Pulv.  rhei. 


6  oz.  Potass,  nit. 

6  oz.  Pulv.  sods  boras. 

6  OS.  Zinci  sulph. 

4  oz.  Alumen. 

4  oz.  Ammon.  carb. 


4  OS.  Assafoetida. 
4  oz.  Ammon.  murias, 
6  oz.  Greta  prsparata. 
8  oz.  Ferri  suboarb. 


1*1  (out  oz.  Salt-month  and  Tinct.  Bottles. 


3  oz.  Aoid  citricum. 
1  oz.     '*    tannioum. 

1  oz.  Quinife  sulph. 

3  oz.  Chloroform. 

4  oz.  Cupri  sulph. 

2  oz.  Ergot. 


2  oz.  Zinci  oxidum. 
2  oz.  Acid,  muriat. 
6  oz.  Hjdr.  chlor.  mit. 

2  oz.  Myrrha. 

3  oz.  Acid,  nitric. 

3  oz.  Potassn  bicarb. 


3  oz.  Potass,  citras. 

2  oz.       "       iodid. 

3  oz.  Pulv.  aloes,  Soc. 

3  oz.      "     ipecac,  et  opii. 
3  OS.      «     scillffi. 


20  two  OZ.  Salt- month  and  Tinct.  Bottles. 


1  oz.  Antim.  et  pot.  tart. 
i  ei  i  Argent,  nit.  (cr*s  f  d). 
1  oz.  Ext.  coloojnth.  comp. 
i  oz.  01.  tiglil. 
1  oz.  Ext.  jalaps. 
1  oz.  Ferri  pulvis. 


1  oz.  Creasotum. 

2  oz.  Hydr.  ox.  rub. 

2  oz.      "     cum  creta. 
}  oz.  01.  cinnamoml. 
1  oz.  lodinium. 
^  oz.  Morphiffi  sulph. 


1  oz.  Pulv.  digitalis. 

^  oz.  01.  limon. 

1  oz.  Pulv.  gambogia. 

1  oz.      "      ipecac. 

2  oz.  CoUodium. 

i  oz.  01.  meuth.  pip. 


4  oz.  Cerat.  Canth. 
4  oz.  Ung.  hjdrag. 
4  OS.    "  "      nit. 


EXTRACTS  AND  OINTMENTS,  ETC. 


4  oz.  Pil.  hjdrarg. 

1  oz.  Ext.  aconit. 

1  oz.     "    belladonna. 


1  oz.  Ext.  conii. 

2  oz.    "    gentians. 

1  oz.    ''    hjoscjrami. 
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PACKAGES,  ETO. 

4  ox.  Zingiber. 

3  oz.  Foenicnlum. 
2  lb  Mag.  sulph. 

4  oz.  Rheum. 
8  oz.  Qaassia. 
6  oz.  SajK). 


4  oz.  Serpentaria. 
4  OS.  Uya  ursi. 
2  oz.  Cardamom. 
8  oz.  G^ntiana  contos. 
4  oz.  Cinchona. 


Oj  Alcohol  1  ,„    .„. 

OOLricini  yi^^^ 

Oj  01.  terebinth.  J  P*<^*«"- 
6  oz.  Sarsaparilla. 
4  oz.  Senega. 
4  oz.  Spigelia. 

This  collection  will  conveDiently  611  a  case  three  feet  six  ioches  wide  and 
four  feet  high,  containing  six  shelves,  and  two  or  more  drawers  to  contain 
packages,  &c. 

Advice  to  the  Young  Physician  on  the  Commencement  of  Practice ^  to  accom- 

pany  the  Fifty  Dollar  Outfit. 

After  opening  your  box  of  medicines,  &c.,  the  bottles  are  to  be  carefully 
wiped,  and  the  paper  or  kid  tied  over  the  stoppers  removed,  place  them  on 
the  shelves  thus  : — 

1st,  pints ;  2d,  half  pint  salt  mouths ;  3d,  half  pint  tinctures ;  4th,  %\j 
salt  mouths.  The  2  ounce  bottles  should  be  placed  below  the  pints,  on  a 
small  and  narrow  shelf,  so  as  to  be  more  readily  seen  and  more  conveniently 
reached  than  on  the  top. 

The  shelves  should  be  long  enough  to  admit  of  one  or  two  additional  bot- 
tles on  each. 

About  three  feet  from  the  floor,  and  next  below  the  smallest  bottles,  should 
be  a  wider  shelf,  at  least  two  feet  wide,  with  a  slide  drawing  out  from  it,  if 
there  is  no  separate  counter.  This  is  to  manipulate  upon  :  here  are  kept  the 
ointment  jars,  and  the  implements  generally.  If  there  are  drawers  below,  it 
would  be  well  to  keep  the  vials  in  one,  the  corks  in  another,  the  pill  boxes 
in  a  third,  and  then  the  paper  packages  separately  or  together  in  drawers. 

The  serpentaria,  valerian,  fennel,  and  cardamom,  are  best  put  in  tin  cans, 
or  separate  drawers  from  the  others. 

The  quire  of  wrapping  paper  should  be  cut  into  appropriate  sized  pieces, 
6  in.  square,  for  Sj\  B  by  10  in.  for  ^iv  packages,  and  3  by  4  in.  of  this  or 
a  better  quality  of  glazed  writing  paper,  for  folding  up  smaller  packages. 
(See  Dispensing  Powders.) 

The  5iv  and  ^j  papers  thus  cut,  may  be  put  in  a  drawer,  or  strung  upon 
a  string  passed  through  one  corner,  and  hung  by  a  tack,  at  a  convenient  point 
easy  of  access. 

The  next  thing  is  to  procure  two  or  more  towels,  and  a  place  to  keep 
them — out  of  sight,  but  not  out  of  mind. 

If  you  carry  medicines  in  a  pocket  case,  saddle-bags,  or  medicine  chest, 
you  should  fix  a  time,  at  regular  intervals,  to  replenish  the  bottles,  and  to  put 
up  in  the  small-sized  papers  single  doses  of  Dover's  powder,  calomel,  tartar 
emetic,  &c.,  which  may  be  carried  in  the  pocket  of  your  pocket  case,  or  the 
tray  of  your  saddle-bags. 

It  is  well  to  put  up  occasionally  and  label,  single  doses  of  Dover's  pow- 
der, calomel,  alone  or  in  its  various  combinations,  or  any  favorite  remedies 
in  suitable  forms  for  use. 

By  having  combinations  of  this  kind,  found  to  be,  by  experience,  the  most 
useful,  in  the  class  of  cases  met  with  in  the  neighborhood,  already  put  up, 
during  moments  of  leisure,  it  will  facilitate  the  business  of  prescribing :  at 
the  same  time  care  should  be  taken  not  to  get  into  a  routine  method  of  pre- 
scribing. 

When  at  leisure,  it  will  be  well  to  prepare  from  the  ingredients  in  the  out- 
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fit,  wliiirh  will  be  found  all  in  a  soUable  condition  (the  extracts  being  dried 
and  powdsred),  180  compound  ciuhartic pilU.  Tliese  may  be  put  up  iu  litlie 
paper  pill  boxes,  containing  four,  oud  labelled  with  owe  of  the  bkuk  labels, 
stating  the  doae  at  three ;  when  dispensed,  tell  the  patient  to  take  tbe  addi- 
tioual  one  in  six  hours,  if  three  do  not  operate. 

Pilh  of  opium  may  be  made  by  the  P/iormacopena  process,  say  24  to  be- 
gin with  ;  part  of  these  may  be  made  without  the  soap,  and  put  away  in  a 
little  box  for  a  year  or  two,  to  become  old,  for  use  in  dysentery, 

PilU  of  quinine  may  be  made  by  either  of  the  processes  given  in  this  work 
of  such  size  as  may  best  suit  jonr  viewa,  in  relation  to  the  dose ;  5  grain  pills 
are  the  largest  that  can  be  conveniently  taken. 

A  good  laxative  pill  will  be  desired  in  many  instances,  particnlarly  in 
dyspeptic  coses,  accompanied  by  costiveness.  Chapman's  dinner  pill  will  bo 
fonnd  very  useful ;  two  pills  being  taken  immediately  before  or  after  dinner, 
will  pass  through  the  alimentary  canal  with  the  food,  and  operate  the  next 
morning. 

For  prescribing  iron,  one  may  choose  between  snbcarbonate,  which  is  well 
adapted  to  children,  and  may  be  given  alone  or  mixed  with  sugar  (dosb,  5 
to  10  grains),  tincture  of  chloride  of  iron,  which  is  usually  given  in  10  to 
20  drop  doses,  and  ferri  pulvis,  which  may  be  most  conveniently  given  in  pill 
combined  with  one  of  the  extracts,  as  extract  of  gentian  for  a  pure  tonic,  or 
extract  of  coninra  as  a  sedative,  alterative,  and  tonic,  or  extract  of  aconite  or 
belladonnre,  as  a  narcotic  and  Ionic;  where  there  is  a  disposition  to  indiges- 
tion, subcarbonate  would  suit  best. 

Of  vegetable  tanici  there  are  extract  ofgentian,  componnd  tinctnre  of  cin- 
chona, sulphate  of  quinia,  gentian  root,  serpentaria,  quassia,  cimicifuga,  used 
in  chorea,  uva  urai,  used  in  aCTeclions  of  the  urinary  organs  as  both  tonic  aud 
astringent ;  also  chimaphila  not  unlike  the  last  in  medical  properties,  and 
believed  to  be  a  good  alterative  to  combine  with  Barsaparilla  in  skin  diseases. 
I  have  also  added  cinchona  bark ;  bruise  this  in  the  iron  mortar  aud  place 
Sj  in  the  funnel,  supporting  it  by  a  little  plugget  of  carded  cotton  ;  then  add 
a  few  ounces  of  water,  and  f5j  of  elixir  of  vitriol ;  after  it  has  passed,  return 
it  till  it  comes  through  clear,  and  add  the  remainder  of  the  water  to  make 
Oj  infus.  cinchonie,  U.  S.  P. 

AtlringenU  are  perhaps  most  used  in  the  treatment  of  bowel  complaints, 
particularly  among  children;  sometimes  they  ore  combined  with  mercurials, 
as  for  instance  blue  mass,  thns  : — 


B.— Pi!,  hydrargjri. 

Acid,  taunici,  U      . 
01.  cinnamomi 
M.  ft  pil.  xij, 

.        .        .     gr.jij. 
.        .        .     gtl.j. 

Perhaps  opium  is  moat  employed  i 
rescription. 

It  these  coses,  as  iii  Ibe  very  common 

B.— Hydrarg.  chlor.  mit. 

Pnlv,  opii,  fia  . 
Plumbi  acetas 

.        .        .     gr.iij. 
.     gr.  Mir. 

L 


ft.  pil.  xxiv. 

Sulphate  of  copper,  nitrate  of  silver,  sulphate  of  zinc,  and  ocehit^  of  lead, 
are  the  most  common  remedies  of  this  class  for  external  use,  as  in  eye-waters, 
gonorrhcea  injections,  aud  gargles  for  sore  throat ;  they  are  found  efficient  iu 
quite  dilute  solutions,  as  for  instance,  from  two  grains  to  ten  grains,  to  fjj 
of  water.     Gargles  are  improved  by  the  addition  of  honey. 

Cathartics. — Beside  magnesia  aud  its  sulphate,  and  the  well  known  castor 
oil,  you  have  choice  of  either  comp.  cathartic  pills,  before  meutioued,  blue 
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mass  in  5  to  10  grain  doses  for  adalts,  2  to  5  for  children.  In  giving  bine 
mass  to  children  it  is  very  convenient  to  have  it  in  the  liquid  form.  Try  the 
following : — 

B. — Pil.  hydrarg gr.  iv. 

Sacchari 9j. 

Syr.  rhei  arom f3j. 

Tritnrate  the  bine  mass  and  sngar  into  a  powder,  and  this  with  the  symp. 

There  are  generally  about  8  teaspoonfuls  in  an  ounce,  hence  a  teaspoonful 
dose  would  contain  ^  grain.  Hydrarg.  cum  creta  is  best  given  in  powders 
with  a  little  sugar,  sometimes  with  powd.  opium  or  Dover's  powder. 

Powd.  rhubarb  is  generally  given  with  calomel  as  a  sort  of  corrective, 
acting  on  the  bowels  as  a  tonic,  and  by  its  after  effects  as  rather  an  astrin- 
gent. Powd.  jalap  or  gamboge  is  combined  with  calomel  for  a  different 
purpose,  the  latter  being  very  drastic.  Croton  oil,  if  ever  used  internally, 
should  be  diluted  largely  with  castor  oil,  or  mucilage,  or  made  into  pill  with 
crumb  of  bread. 

Senna  is  usually  given  thus : — 

B. — Sennffi Sss. 

'  Mannse 5U- 

Foeniculi 3J' 

M.     Sig. — Make  an  infusion  and  give  at  one  dose. 

Sometimes  5ij  or  Sss  of  Epsom  salts,  or  of  bitartrate  of  potassa,  may  be 
added. 

Sometimes  a  half  pint  of  the  infusion  is  directed  (a  pint  to  be  simmered 
down  to  Oss).    Dose,  a  wineglassful  every  three  hours  till  it  operates. 

Of  Narcotics. — Opium,  of  course,  is  the  chief;  it  is  contained  in  the  ontfit  in 
the  following  forms :  Powder  (in  ^ij  salt  month)  tincture,  camphorated  tincture, 
sulphate  of  morphia,  and  in  combination  with  ipecac  in  Dover's  powder. 

Powdered  opium  is  used  in  pills  and  powders,  in  all  sorts  of  combinations, 
it  is  the  best  for  use  in  either  of  these  forms,  the  quantity  though  small  will 
last  a  long  time.  Laudanum  is  of  great  utility  internally  and  externally, 
alone  and  in  combination;  it  is  incompatible  with  alkalies,  including  am- 
monia ;  these  throw  down  the  morphia  as  a  precipitate.  Paregoric  is  the 
best  form  for  use  in  expectorant  mixtures,  and  in  diarrhcea  remedies,  sulphate 
of  morphia  is  generally  prescribed  in  solution  (see  liq.  morph.  snlph.,  U.  S. 
P.).  Sometimes  8  grs.  are  dissolved  in  f^j  water,  to  make  a  solution  of  the 
strength  of  laudanum  or  rather  stronger.  Dose,  10  to  20  drops.  If  this  is 
made,  it  should  be  colored  and  carefully  distinguished  from  the  of&cinal  solu- 
tion; it  is  convenient  to  carry  in  pocket  case  or  saddle-bags. 

Dover's  powder  put  up  in  5  gr.  and  10  gr.  papers  will  be  found  extremely 
convenient  and  very  useful. 

Extracts  of  conium,  belladonna,  and  aconite,  will  frequently  be  preferable 
to  opium.  These  as  made  by  Tildens  may  be  relied  on ;  average  dose  of 
each  about  i  grain  to  begin  with,  increased  to  1  gr. 

Camphor  may  be  given  in  pill,  combined  with  other  medicines.  It  is  made 
by  incorporating  an  extract  or  a  little  crumb  of  bread  with  the  camphor  first 
powdered  by  adding  a  few  drops  of  alcohol  and  triturating. 

Aqua  camphorsD,  U.  S.  P.,  is  a  good  form  for  giving  it,  also,  Parrish's 
camphor  mixture. 

B. — Aq.  camphoree         ....    fjiij. 

Spt.  lav.  comp f  3j. 

Sacchari         .        .        .        ...    3J._M. 
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1)088,  a  tnblespoonfal  occasionally  in  diarrhcea,  20  drops  of  laDdannni 
added  when  there  is  pain.  For  external  ase,  and  BometimeB  iuternallj,  iu 
smitll  doses,  say  5  to  10  drops  on  sugar  use,  the  following 

S— Camphor  .         ■     Sj-    I     „-       B.-Camphor        .     5ij. 

Chloroform      .         .     f^.  Chloroform     .     fSJ. 

Make  solution.  |  Make  solution. 

AssafcBtida  is  very  useful  in  diseases  of  children  in  tbe  form  of  mist,  asga- 
fcetidffi.     (See  also  pil.  assafrntidte  and  pil.  aloes  et  assafcetidie.) 

Comp.  spt.  of  ether  will  mix  with  aqueous  or  alcoholic  solations,  and  is 
frequently  added  to  them  ;  the  ether  in  the  outlit  is  for  use  in  inhalation,  or 
as  a  cooling  external  application. 

Digitalis  is  a  most  powerful  nervous  sedative ;  the  tincture  is  put  np  id  the 
outfit  under  the  impression  that  it  is  the  most  eligible  preparation ;  it  keeps 
well.     Use  it  tautiously. 

Of  Aittaads — Make  choice  between  bicarbonate  of  potassa,  the  most 
powerful,  bicarb,  soda  the  most  agreeable,  and  aromatic  spirit  of  ammonia, 
the  most  gratefully  stimulant.  The  two  latter  are  much  prescribed  together 
in  cases  of  flatulence  and  of  sick  headaches  from  indigestion.  They  are  given 
in  solution,  quite  dilute,  and  are  said  to  act  like  a  charm.  Magnesia  is  much 
employed  to  meet  similar  indications  and  especially  when  a  laxative  is  re- 
quired. Prepared  chalk  is  adapted  to  similar  cases,  conjoined  with  a  ten- 
dency to  diarrhoea  (see  8.  for  mist,  crette,  1J.  S.  P.)  Instead  of  cinnamon 
water  in  this  preparation,  oil  of  cinnamon  may  be  dropped  into  the  solid  in- 
gredients in  the  mortar  in  the  proportion  of  3  drops  for  each  f  Jj  of  cinna- 
mon water. 

If  copaiba  should  be  called  for,  the  following  recipe  will  be  foand  a  good 

B. — Copaibte 3j- 

Measure  this  in  the  graduate,  then  make  a  mucilage  as  follows : — 
Pulv.  Bcacitc, 

Sncchari,  Oa ^iij. 

Aqute iy 

Add  the  copaiba,  and  tritnrat«  until  a.  milky  thick  compound  is  produced, 
dilute  this  with  additional  water,  and  add  whatever  other  ingredients  may  be 
desired,  as  for  instance,  oil  of  cubebs,  oil  of  cinnamon,  comp.  spt.  lavender, 
spt.  nitric  ether,  or  laudanum  This  being  brought  to  tho  mcasaro  of  f^viij 
and  put  np  in  a  vial,  is  labelled.  Dose,  a  tablespoonful  three  times  a  day, 
and  charged  at  not  less  than  50  cents. 

Finally,  it  remains  to  speak  of  fever  mixtures,  used  chiefly  for  their  effect 
on  the  skin  as  diaphoretics. 

The  formnlEO  are  much  used  in  which  citrate  of  potassa  is  the  base ;  these 
are  given  in  considerable  detail  in  this  work. 

A  grain  of  tartar  emetic  adds  to  the  effect  of  a  4  ounce  vial  of  neutral 
mixture,  when  it  would  not  sicken  too  much.  Spt.  nitric  ether  is  often  added, 
but  gives  this  otherwise  pleasant  mixture  an  ethi^real  taste.  Morphia  is  not 
incompatible  with  it.  Wine  of  colchicnm,  added,  adapts  it  to  cases  with  a 
gouty  tendency. 

Of  ointmertU  and  eerattt  little  need  be  said.  TJng.  hydrargyri  is  very 
useful  in  its  way.  Ung.  hydrarg,  nit.  will  often  require  dilntbg  with  lard; 
for  tetter  or  ringworms,  it  is  an  admirable  mild  caustic  application;  the 
spatula  should  not  be  put  into  it  if  it  can  be  avoided. 

Blistering  cerate  will  be  much  in  demand.  Blisters  may  be  spread  upon 
strong  glazed  paper  with  very  narrow  margin.     I  often  use  my  thumb  in 


^^^^^^H 

spreading  tbem,  which  sortens  the  cerate  so  as  to  be  npplied  smoolMj'anJ 

uniformly  od  the  sarface.     Adhesive  plaster  clolb  is  an  admirable  uiiclefor 

spreEtdiDg  blisters  on  ;  b;  leaving  a  wi<ie  margin  aud  warming  the  margin  il 

tnaj  be  made  to  adhere  to  the  part  without  any  extra  bandages  or  strijK. 

Blisters  to  go  behind  the  ears  Bliould  have  a  wide  margin  on  the  lower  liile 

only.     The  drawing  in  the  chapter  on  plasters  is  rather  imperfect. 

finally,  prepare  ung.  hydrnrg.  osid.  rul.,  taking  the  precantion  to  pow- 

der  the  oside  into  a  very  line  orange -colored  povfder ;  use  5J  or  leas  to  Jj 

lard,  for  inQamed  eyelids,  &c. 

TWENTY-FIVE  DOLLAR  OUTFIT. 

The  folfounng  Sirti/-One  articlr*  enn  he  p>U  up  tn  hnnd»t>me   Ground-Stop- 

percd  Bmle*,  and  (Jueentipare  Jnrt,  rtealfi/  InhelUd,  and  pneied  for  tram- 

poHalion.for  7'teenlij  Dollars,  and  t/ie  liil  of  ImplemeiiU  attached  for  ^u 

Bottart. 

2  ox.  Aoidnm  altriann. 

i  OI.  Morphin  salph. 

4  oi.        "        Holph.  arom. 

l  OI.  Myrfha. 

8  O!.  Alcohol. 

oz.  Oleum  limonia. 

i  oz.  Argenti  nitraa. 
S  m.  Camphors. 

01.  Rl.  calhart.  comp. 

4  oi.  Ceratnm  osntharidis. 

01.  Flumbi  aoetas. 

2  01.  Potaasffi  bicarb. 

2  01.  CollodlQiu. 

3  oz.         •■       oitraa. 

4  o»,  Copnibs. 

■A  01.  Palris  acaoln. 

3  01.  Creta  pneparata,  or 

3  01.      "      aloes,  Soo. 

2  OK.  CaloiB  oarb.  prueoip. 

2  or.      "      ext.  glyc?rrUx». 

3  o».  Cnpri  8ulph. 

1  01.      "      ipecacoaiiLs. 

e  OI.  Mtber  (Letheon). 

2oz.       ■■                "            ,topif. 

1  OI,  Kxlraot.  acouiti. 

1  OI.       '■       opii. 

3oi.      "      rbei. 

1  oz.        ■'        coloc.  0.  pair. 

)  m.  Qainiv  salpbas. 

1  oz,        "        pontiauas. 

2  oz.  Supo.  Caalil. 

1  01.        "         hyoBoysmi. 

4  01.  Bod«  (.iunrb. 

loi.        "        jMap»pu1v. 
8  01.        ■'        Buaiini  ii'd. 
fi  01.       "        yalerianffi  fl'd. 

8  OI.  Spt.  (Plher.  nit. 

ntber.  oomp.                  .^^^^| 

1               3  OI.  Ferri  sabcaib. 

6  OE.    "    larand.  aomp.              ^^^^^H 

.               1  oz.      "     pulvis. 

4  01.  Synip.  ipeoao.                        ^^^^H 

6  01.      "     ohlor.  tinct. 

ar.                       ,^^^^H 

4  01,  Hydrarg.  massii. 

8oi.                                                 ^^^^H 

3  01,         '■       chlorid.  mit. 

8  oi.  Tlnot.  op!i.                              ^^^^1 

1  oz.         "       oxid.  rob. 

Soz.              lingiberis.                    ^^^^1 

4  01.  Ung.  hrdrarg.  nit.                 ^^^^^| 

4  oz.       "      iodinii  oomp. 

S  o>.  Ym.  anllmon.                         ^HH 

4  Di.       "      h/dr.  et  araen.  fod. 

4  oz.  ViD.  colohiQi  R.                                    '■ 

li  01.       "      potaasn  aiBBnitia. 

3  oz.  ZincI  anlph.                                              I 

IHFLEMEMTB.                                                                        J 

Hoatw  and  weights. 

i  doi.  4  01,  VtaU.                            .^^^fl 

4  OI.  Grad.  meoanre. 

2                                                        ^^^^H 

1  Mortar  and  pastlo.                        L 

2  papani  Pill  boies,                         ^^^^^| 

1  doi.  1  02.  Vlala,                           ' 

)  gross  Vial  corks.                           ^^^^^^H 

i^'-^™'  :: 

i  case  Adhesive  plastor.                    ^^^ 

J  doz.  2  01.       " 

1  Funnel.     1  PiU  lile.                                        1 

This  collection  will  conveniently  fill  a  case  twenty-one  inches  wide,  and 

fonr  feet  high,  having  seven  shelves,  to  be  filled  as  follows  :— 

2d      "78  01.  Tm.a|fcBottleB.                   flth   ■'     9  4  oi.  Ttii^nre  Bottlei. 
M               ■•              ■'-^.    .i                         7th   »  il2oi.G,S.  Boltlss. 

4ih    "    S  4  oz.  &M.  BMUea.                                                                                          i 
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UST  OF  PUNTS  GROWKG  IN  PHILADELPfflA  Cm  LIMITS, 


AND  TUB 


ADJACENT  PARTS  OF  NEW  JERSEY, 

WITH  THEIR  HABITAT,  TIMB  OP  FLOWERING,  PROPER  TIME  FOR  COLLECTION,  ETa 
[  The  nomenekUure  is  ehiefly  that  of  Gray^  late  edition;  the  month*  expressed  in  numeraU.^ 


Botanical  name. 


Common  name. 


Ploweni.    Collect 


When. 


Habitat  and  Remarks. 


Achillea  millefolium  I  Yarrow,  milfoil 


Aoorus  oalamofl 


Actea  alba 
Adiantnm  pedatum 

iEflouliu  hippooasta 

num 
Agrimonia  Enpatoria 

Aletus  farinosa 
Alisma  plantago 
Ambrina  anthelmin- 
tioam 


Sweet  flag 


Baneberry 
Maiden  hair 

Horsechestnot 

Agrimony 

SiargraM 
Water  plantain 
Wormseed 


Ambrina  ambrosioi- 

des 
Ambrina  botrys 
Anagallifl  arvensis 
Andromeda  mariana 

Anemone  nemorosa 

AntbemiB  arvensis 

Apooynum  androeas- 

mifolium 
Apooynum  cannabi- 

nam 
Aquilegia  Canadensis 

Aralia  nndicanlis 
Araiia  raoemosa 

Arcbangelioa  atro- 
porpnrea 

Arum  tripbyllum 

Arctostaphylos  nva 

ursi 
Aristoloohia  eerpen- 

taria 
Asarum  Canadense 
Asolepias  incarnata 


Jerusalem  oak 
Scarlet  pimpernel 
Stagger-bush 

Wind  flower 

Wild  chamomile 

Dog^s  bane 

Indian  hemp 

Wild  columbine 

False  sarsaparilla 
Wild  spikenard 

Purple  angelica 

Indian  tomip 

Bearberry 

Virginia  snakeroot 

Wild  ginger 
Flesh-colored  as- 
olepias 


6—9 
6—6 


6,7 


7,8 


Herb 
Rhiiome 


Root 
Leaves 

Young 
bark 

Herb  k 
root 

Root 

!  Leaves 

Fruit 


7,8 

7.8 
6,7 
5 


6  and 
after 
6 

6 

6,6 

6 
7 


Root 

5,  6       Root 

6,  7,  8  .Root 


Fruit 
Fruit 


Heads 

Root 

Root 

Root 


Root  and 
herb 

Dried 
cormus 
Leaves 


6—9 

Late  in 

autumn 

or  early 

spring 


Spring 


All  fields. 
Swamps. 


P^' 


Rocky  woods. 
utiAil  fern.    Moist 
woods. 


10 


10 
10 


6,7 

Autumn 
Autumn 

Autumn 


8,9 

Autumn 
Autumn 
Autumn 


Bordan  of  woods. 

Wooaf4|«A«iUs. 

SwampA.  ' 

Said  to  grow  in  South 
Camden.  Difiioult  to 
distinguish  from  A.  am- 
brosioides ;  the  odor 
stronger,  which  is  re- 
tained when  dried. 

Odor  same  as  preceding. 

Odor  dissipated  in  drying. 

Fields. 

North  of  Camden ;  abun- 
dant. 

Moist  woodlands  and 
clearings. 

Cultivated  grounds;  sub. 
for  A.  nooilis. 

Copses  and  fence  rows; 
flowers  delicate  pink. 

Copses  and  fence  rows; 
flowers  white. 

Rocky  woods,    near 
streams. 

Rocky  woods. 

Rich  woods  and  fence 
rows. 

Meadows;  sub.  for  An- 
gelica arcbangelioa  of 
Europe. 

Damp  woods  and  mea- 
dows. 

New  Jersey  woods. 

Moist  woods. 

Moist,  rich  woodlands. 
Meadows;  along  streams. 
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List  of  Plants — Continaed. 


Botanical  name. 

Asolepias  syriaca  (or 

A.  oornaii) 
AsolepiaB  iuberosa 


Gonunon  name. 


Wild  cotton 
Pleurisy  root 


Flowers. 


CoIIeet 


When. 


Aspidiam  filix  mas 
Berberis  vulgaris 
Baptisia  tinotoria 

Cassia  Marilandioa 

Catalpa  cordifolia 
Ceanoihos  America- 

nus 
Celastms  scandens 
ChamsDliriam  tuteam 
Chelidonium  migas 
Chimaphila  nmb«l- 

laU 
Chimaphila  macolata 

Ciouta  maonlata 
Ciohoriom  intybus 

Cimioifaga  racemosa 

Clematis  Virginioa 

CoUinsonia  Canaden- 
sis 

Comptonia  asplenifo- 
lium 

Coninm  maoolatom 


Male  fern 
Barberry 
WUd  indigo 


Wild  senna 

Catawba  tree 
New  Jersey  tea 

Climbing  staff-tree 

Celandine 
Pipsissewa 

Spotted  winter- 
green 
Water  hemlock 
Succory,  chickory 

Black  snakeroot 

Virgin*s  bower 

Heal-all 

Sweet  fern 

Hemlock 


Convallaria  polygo- 

natum 
ConvolTulos  pandn- 

ratns 
Cornus  Florida 
Cornus  sericea 

Canila  mariana 
Cynoglossum  offici- 
nale 
Cypripedinm  acanle 

Cytisus  seoparins 
Datura  stramonium 


Daucus  carota 

Diospyros  V  irginiana 

Dirca  palustris 
Erigeron  Canadense 
Erigeron  Philadel- 

phicum 
Erigeron  Heterophyl- 

lum 
Eryngium  Virginia- 

num 
Erythronium  Ameri- 

canum 


Solomon's  seal 

WUd  potato 

Dogwood 
Swamp  dogwood 

Dittany 
Hound's  tongue 

Stemless  lad.  slip. 

Broom 
Jamestown  weed 

Wild  carrot 

Persimmon 

Leatherwood 
Canada  fleabane 
Philadelphia  flea- 
bane  (scabious) 
Various-leaved 

fleabane 
Button  snakeroot 

Dogtooth  violet 


6,7,8 
7 


7,8 
7 

7,8 

6 
6 

0 
0 
5 
6 

6 

7 
9 

«,  7 

7.8 

7,8,9 

4 

«,7 


Boot 
Root 


Rhiiome 
Berries 
Boot  and 
aU 
Leaves 

Seeds 
Root  and 
leaves 
Bark 

AU 

Leaves   Autumn 
and  stem 

Autumn 


Autumn 
Autumn 

Summer 

8—9 
Summer 

Autumn 


Habitat  and  Bemarkt. 


5 
6,7,8 

5 

6.7 

6,7 

5,0 

6.7 
6,7 

6.7 
5,  6 

4 

7.8 
6,7 

6,7 

8 

5 


Dried 
root 
Root 

Leaves 


All 

Leaves 
and  fruit 


Root 

Root 

Bark 
Bark 

Herb 
Root 


7,8 
Autumn 


7.8 


Tops 
Leaves, . 

root,  and 
seed 

Root  and 
seed 
Fruit 

and  bark 

Bark 

AU 

AU 

AU 

Root 

Bulb 


Autumn 

Autumn 

Spring 
Spring 

6,7 


6,7 

7—8 

8—9 

7.8 

10 

7,8 
6,7 

6.7 

Autumn 


Meadows;  along  streams. 

Sandy  old  fields;  juice  not 
mUky ;  orange -colored 
fiowers. 


Woods. 

Near  streams;  common 
N.  of  Camden. 

Woods. 

Thickets  and  fence  rows. 
Clearings  and  woods. 
Near  old  settlements. 
Common  in  woods  of  N. 

exposure. 
Common  in  woods  of  N. 

exposure 
Along  swampy  rivulets. 
Fiel£  near  Wissahickon. 

Common  in  rich,  moist 

woods. 
Moist  thickets;  sub.  for 

C.  erecta. 
Rich  woods. 

Slaty  woods  and  hillsides. 

Old  settlements  and  waste 
places ;  an  active  poi- 
son ;  when  partially  dry 
the  odor  is  remarkably 
like  that  of  mice. 

Rich  woods,  and  fence 
rows. 

West  of  SchuylkUl. 

Woods,  everywhere. 
Swamps;  same  properties 

as  preceding. 
Slaty  hiUs. 
Rich  woods. 

Swamps :   common   near 

Camden. 
Fairmount  Park. 
A  rank  weed. 


A  common  nuisance 

among  farmers. 
Abundant  near  Camden 

and  elsewhere. 

Old  fields  (thoroughwH). 
Fields  everywhere. 

Fields  everywhere. 

Swamps  near  Camden. 

Swampy  woods  near 
streams. 
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JAtt  of  PlajiU — Continued.                                                H 

Bol«BHal  Mmf. 

nowere. 

Co,1=o..       When, 

Kpipli.giia  VirgiBi*. 

CaDoer  root 

B,  e 

Under  beecb  treei. 

EpiglBS  KpeoB 

Trailing  arbutni 

i. 

Learei 

Summer 

Near   Cemden   woods; 

Euonymn*  Amerio*. 

Boniiiig  buh 

i 

Bark* 
eeedl 
All 

Near  WiHkhiebon. 

Eup-torinm  perfolli. 

BOD«-BSt 

B,  e 

8,B 

Moadowj. 

Euphorbia  ooroUata 

[large  11  offering 
«porge 

T,  8 

Bool 

Autamn 

Drj  soil  Dear  Camden. 

Euphorbia  ipecnou- 

Iptoac.  spurge 

i,  8 

Root 

Autumn 

Sandy  ehoroB  near  Cam- 
den, S.  3. 

FnmaHa  offiDinatia 

Fnmitorj 

S,  8 

L«aves 

Galium  Ai^arine 

i 

Herb 

Pence  rows  and  bedge>.              • 
MoUt  grounds  near  Red- 
bank. 
Donfoandod  with  Q.  oa- 

QauHheri.  prooam- 

Tesburcy 

T 

Learu 

Antmnn 

Qintiana  andrsKiii 

Cloied  jnatian 

8,S 

" 

tesbmi. 

S.  T 

Root 

Antomn 

Moiet  fields  u>d  fenee 

Genm  rivale 

Parp.oa.ena 

5,8 

Root 

Aatumn 

Wet  meadows;  rare  near 

Qillenia  irirolinta 

Indian  phj.io 

8.  T 

Root 

Sept. 

Rook;   woods   and    hill. 

Hamamtli*  Virginioa  Witoh  baiel 

10 

Bark  A 
leavu 

All 

Woo'ds'i.^ir  streams. 

7 

7 

Sterile  B»Mi. 

Bueeiewesd 

8 

Leave,, 

8 

Along  the  Delaware. 

H«llantli»nam  Cana. 
dense 

FrcHlnort 

« 

All 

« 

Drriandj  •oil.  near  Cam- 
den. N.  J, 

n>pali<^a  triloba 

LiTjm-ort 

i.h 

Summer 

Woods. 

Con  parBDipa 

Uoot 

Meadows;    when   dried 
R(^k|  bmyidM;  ihady 

Hiuohsra  Ameiieuin 

Alum  tool 

6,7 

H.O. 

Autnmn 

Eimiiiliu  Inpnliu 

Uop 

^ 

Kipe 
■trobiies 

7,8 

HjdrangBB,  arboras- 

WUd  bjarangea 

7 

Root 

Spring 

West  bank  of  ScbuylkQI, 
above  ManajUDk. 

Yellow  root 

S 

Root  and 
bark 

""- 

Schn^lkill  opiMisitB  Ma- 
nayunk;  rich  wood.. 

HypvrioDm  p«rlbTa- 

St.  John',  wort 

T 

Bnmmita 

7 

A  common  weed  in  Balds. 

Hcx  opaeft 

American  hoUj 

6 

Leavei 

and  le^d 
Root 

Moist  wDodlandi. 

Inula  beleniom 

Eleonmiiane 

7,8 

Autumn 

Low  meadows. 

Impitlen.  fulva 

[iowgronndi.     Rtlli. 

Iri/T.r»icolor 

niu.  Bag 

S 

Rbliome 

Mandowi. 

Joglani  clner» 

u 

Inn'rb'k   S,  6 

Kilh  wood.. 

of  root 

Juniper 

4 

Fruit 

and  topi 

Collect  in  the  year  after 
Howe  ring. 

JanipcnuVirglniaDa 

Badoadar 

4 

Leaves 

and  lops 

KaholalaUfoIia 

Laurel 

S 

Summer 

Hilly  woods. 

LHtuea  eloDgaU 

Wild  lettnoa 

7 

Herb" 

7 

Virtue  reiidea  in  milk; 

Lannu  banioin 

Spice  .wood 

4 

Bark 

Spring 

Mobtwood*. 

Lappa  major 

Burdni^k 

Root 

Collect  in  Spring. 

Liatili  gpicaU 

Oay  feather 

T 

Root 

Moist   woo<£.      (Button 
snskeroot.) 

LigMlnun  Tolgare 

Privet 

5.  e 

Leave*, 

fiowera 

U»d  for  hedgei. 

LinaHa  Tulgarii 

Toad-flai 

•-9 

Herb 

In  Bower 

Sweet  gum 

Bark 

Meadow,  and   iwuipt. 

fla> 

near  tide.water. 

J 

APPENDIX. 
Litt  of  Plant! — ContiDQed. 


BoliDlul  name. 

C™n.oana»., 

Caltm.      When 

Hahllar  and  Remarka. 

Liriodendron  tulipl- 

fara 
Litho^permum  offiol- 

Lobelia  inRata 

Lyeopni  Virgin iBiw 

Ljdttpni  sinnataa 
Magnolia  glaut^a 

HalTarotandifolia 

MarrnbinniTolgarB 
Manit*  eotula 

Maliua  offioinalls 
Meliaaa  oUnopodioid 

dania 
Mentha  piperita 
Mentha  Tiridia 
Monarda  pnnotals 
Monarda  Biluloaa 
Medeola  Vlrgbioa 
Kapata  Cataria 

Nympbca  odorata 

(Enotharn  biennis 
Orlgaanm  culgara 

Oulls  acatoaella 

Phj^laaaa  deoandra 

Planlago  major 

PodnphjUnm  peita- 

Polygala  lenega 

Prinoa^ertinillatiu 

PtbobIU  rnlKaris 
Prunaii  Virginlaaa 
[corasnfl  aarotina] 
PnlmonariaVlrginloa 
-Qua  rona  alba 
QnarfluatinDturlti 
Bannnoulofbulboaaa 
Rhoa  glabrum 
Rhn.  ^icana 
Rhus  [(siieodoDdrDD 
Bhn.  Tamil 

nnbna  trlTialli 
Bubna  Tillotna 
Bumei  obluaifolina 

Samei  acetoiella 

Tulip  traa 

Indian  to  baas  o 

Cardinal  flawar 
Club  mora 

Bugle  weed,  pila- 

W.ter  horahonnd 
Magnolia 

Running  mallom 

Horeboand 
Do;('a  fennel.  May 
weed 

Balm 
wad  baail 

wild  bargamot 
Indian  onaumber 
Catmint 
Gronnd  Ivy 
Water  111? 

Primroae 
Maijorom 

Qineang 
Poka 
Plantain 
Ma,  apple 

Seoeka  soaker  oot 

Black  alder 
Aepen 
All-haal 
Wild  charry 

Lungwort 
White  oak 
Black  oak 
Buttercup 

Poiaon  Tina 
PoifDn  oak 
Swamp  Bumach 

Dewberry 
Biaokberrj 
Dock 

Sorrel 

b 

5,6 

7,8,0 

7,10 

■,  7 

e 

7,8 
6—9 

7.8 
8,B 

8 
8 

H— 9 
7 

6 
b 

T 

7,8 
B— 10 

S 

7 

T 

5 
6 

S 
B 

6.8 

a.  7 

Bark 

Boot  and 
top. 

Potlsn 

Herb 

""' 

Herb 

All 
Flowers 

Leaves 

Root 

All 
All 
Herb 

Root 
All 
Harb 
Boot 

Herb 

All 
Root 

Barries 

and  root 
La area 

Rhlioma 

Root 

Bark 
Bark 
Herb 

Bark 

Bark 
Bark 
All 
Prult 

Leaves 

Leave! 

Root 
Root 
Boot 

Uaves 

8.9 

S 
Spring 

e-8 

6,7 

8 
Bummer 

Snmmar 
fi,  6 

SommtT 

a 

Autumn 

9 

10 

10 

9.10 

10— < 
8— i 
8.7 

Spring 
Spring 

9,  10 

Autumn 
Antnmn 

Bummer 

Foraeta. 
Waate  ground,. 

Low  groDDdl. 

Tbickau. 

Snamps  and  maadowi. 
Swampa. 

Camden. 

Sub<UinU(brM.SylTM- 
(ria  ar  Europe. 

bfcriorsub.  for  An- 

IbemianobilU. 
Oatdani. 
Fonoe  rows. 
Along  Wiasahlckon. 

Escaped  from  gardens 

Near  Camden. 
Along  rtreama. 
Hoi.lwoodf. 

OM  Mitlemenla. 
Bare;  in  ditches  aonth  of 
Camden. 

Dry3oUi''i.WtrColBmbla 

Railroad  Uldga. 
VeryoomiOoft. 
Found,    but  very   rare, 

feuoe  rowa. 
Common   In   fleld.    and 

yard*. 
Hoiat  woods. 

Rare;   rich,   billy  wood- 

Swampa. 

Wajsldaa:  common. 

Common  in  fields  and 
forej-ls. 

Near  Wlaaabiokon. 

Woods. 

Wooda. 

Common  eTerjwhcra. 

01  d  ae!d«i  ^. 

Fancea. 

Wooda. 

SwMupa  ;  powerful  poi- 
son. 

Common   in    fields  and 

yards. 
Common   p«rt   in  flaldi 

and  jardi. 
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Lx$t  of  Plants — Continned. 


Botanical  name. 


Romex  crispus 
Sabbatia  angulariB 
Salix  alba 
Sambaoofl  Canaden- 
sis 
Sangninaria  Cana- 

densis 
Sanioula  Marilandioa 
Saponaria  oCBcinalia 
Sarracenia  purparea 

Sassafras  officinale 

Scutellaria  lateriflora 
Rifiymbrinm  officinale 
Solanum  dulcamara 
Solidago  odora 

Symplooarpus  fteti- 

dns 
Tanacetum  yulgare 
Taraxacum  Dens-le- 

onis     (Leontodon 

Taraxacum) 
Trillium  cemuum 

Tephrosia  Virgin  iana 
Triosteum  perfolia- 

tum 
Ulmus  ftilva 
Urtica  dioica 
Veratrum  viride 
Verbasoum  thapsns 
Veronica  officinalis 
Veronica  Virginioa 
Vioia  pedata 


Common  name. 


Curled  or  sour  dock 
Wild  centaury 
Whit«  willow 
Elder 

Bloodroot 

Sanicle 

Soapwort 

Fly-trap 

Sassafras 

Skullcap 
Hedge  mustard 
Bittersweet 
Sweet  golden  rod 

Skunk  cabbage 

Tansy 
Dandelion 


Three-leaved 
nightshade 
Goat's  rue 
Fever  root 

Slippery  elm 

Nettle 

Amer.  hellebore 

Mullein 

Speedwell 

Neckweed 

Violet 


Flower*. 


5 

7.8 

6.  0 

4 
7 
7 


7 
5 

7,8 
8.» 

3.4 

7—9 
4—6 


0 
4 
0 
6 
5 


Collect. 


Root 
All 
Bark 
Flowers 

Rhiiome 


When. 


Bark  of 
root 


Boot 


Bark 
Root 


8 

6,6 
Autumn 


9—4 


Autumn 
8,9 

9—3 


8,9 


Autumn 


Habitat  and  Remarks. 


A  common,  showy  plant. 


Clearings. 

Woods. 

Old  settlements. 

Rare;   swamps  south  of 

Camden. 
Fence  rows. 

Moist  places. 
Waste  places. 
About  nouses. 
Abundant  north  of  Cam 

den. 
Swamps. 

Escaped  from  gardens. 
A  common  womI. 


Moist  woods. 

Near  Camden. 

MoiAt  fields,  near  lime 

stone. 
Rare. 

Too  common. 
Shady  swamps. 
Very  common. 
Fields. 
Meadows. 
North  of  Camden ;   very 

abundant. 
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RECIPES  FOR  SOME  OF  THE  MORE  IMPORTAOT  POPULAR  MEDICINES. 

Dalhy^s  Carminative. 

The  published  recipes  for  this,  as  fonnd  in  the  formularies,  are  not  those 
used  generally  bj  druggists.  Some  of  the  ingredients  in  the  original  recipes 
ure  procurable  with  difficnlty,  and  add  so  much  to  the  expense  of  the  prepa- 
ration, that  by  common  consent  they  are  left  out.  The  formula,  as  given  by 
the  College  of  Pharmacy,  is  nearly  identical  with  that  which  I  have  used  for 
a  number  of  years,  and  I  give  it  below. 

Take  of  Carbonate  of  Magnesia 
Carbonate  of  potassa  . 
Sugar 

Tincture  of  opium 
Water 

Oils  of  caraway. 
Fennel,  and  peppermint,* of  each 

(To  the  above  may  be  added — 

French  brandy    . 
Prepared  chalk   . 

Triturate  together  the  essential  oils,  sugar,  magnesia  (and  prepared  chalk, 
if  added),  then  add  the  water,  and  afterwards  the  remainder. 

Dalby's  carminative  contains  one  grain  of  opium  to  about  an  ounce. 


.       .       .    3yj 

75. 

•       •       .    3ij 

3.125 

.        .        .     Sxvj 

200. 

.        .        .    fSiij 

op.  37.5 

.     Ot 

1000. 

ntx. 
3ij.) 


Dewees^  Carminative, 

Take  of  Carbonate  of  magnesia 
Sugar 

Tincture  of  assafcetida 
Tincture  of  opium 
Water 

Triturate  together  until  they  are  mixed. 

Bateman^s  Pectoral  Drops, 


5j88. 

•"p  •  •  • 

31U- 

JB  ■•  •  •  • 

f5»J. 

fsj. 

Oiss. 


Parts. 

1000. 
31.25 


Take  of  Diluted  alcohol        ....     Cong,  j 
'Red  Sanders,  rasped        .  .     Sss 

Digest  for  twenty  four  hours,  filter,  and  add — 

Opium,  in  powder    ....  ^ss  31.25 

Catechu,  in  powder                   .         .  Jss  81.25 

Camphor gss  31.25 

Oil  of  anise f5J  7.81 

Digest  for  ten  days.  % 

This  preparation  contains  about  one  grain  each  of  opium,  catechu,  and 
camphor,  to  the  fjss,  corresponding  in  strength  with  tinctura  opii  campho* 
rata,  U.  S, 

1  Sabstituted  by  Caramel  Siij. 


APPENDIX. 

7u: 

Godfrtifi 

Cordial. 

Parts. 

Take  of  Tincture  of  opinm 

Molasses  (sugar-house)  . 

Alcohol 

Water 

Carbonate  of  potaasa 

Oil  of  sassafras. 

.     Oiv 
.     fSviij 
.     Oviss 

■    f3J 

op.  34.5  ' 
367.8 
46. 
551.7 

^  1000. 

67.5 
11. 

Dissolve  the  carbonate  of  potassa  in  the  water,  add  the  molasses,  and  heat 
over  a  gentle  fire  till  they  simmer,  remove  the  scum  which  rises,  and  add  the 
laudanum  and  oil  of  sassafras,  having  previously  mixed  them  well  together. 

This  preparation  contains  a  little  over  one  grain  of  opium  to  the  ounce, 
and  is  about  half  the  strength  of  the  foregoing. 

Balsam  of  Honey. 

Take  of  Balsam  tolu 
Benzoic  acid 
Honey 

Opium  (powd.) 
Cochineal 
French  brandy 

Mix,  and  digest  together  for  a  few  days,  then  filter. 


CompostHon  Powders, 

Take  of  Powd.  bayberry  root 

ginger   . 
cayenne 
cloves    . 

Mix,  by  passing  through  a  sieve. 


•                    •                    • 

5j. 

•                           • 

3'88- 

•                       *                       • 

.    3»j. 

•                           •                           • 

.    3ij. 

•                    •                    • 

3j. 

•                    •                    • 

.     Oiij. 

then  filter. 

{Thompsonian 

•) 

I( 


If 


(f 


ftj. 
ibss. 


No,  6.    Hot  Drops,    (TTiompsonian.) 

Take  of  Capsicum  (powd.)        ....     3j. 
Myrrh  (contus.)  .         .         •     Siv. 

Alcohol       ......     Oij. 


Displace. 


B. — 01.  sulphurat 
Petrol.  Barbadens 
01.  succin.  (crude) 
01.  terebinth.     . 
01.  lini 


Haarlem  Oil, 


Oiij. 

Oj. 

Oiss. 
Oviij. 
Oiv. — Mix. 


Turlington'^s  Balsam  of  Life, 

The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but  the 
druggists  who  put  it  np  in  the  peculiar  and  very  odd  shaped  vials,  in  which 
it  was  originally  vended  in  wrappers  descriptive  of  its  virtues,  use  various 
recipes  for  making  it.  The  following  is  that  published  by  the  Philadelphia 
College  of  Pharmacy,  and  used  in  many  of  the  best  establishments.     The 
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original  recipe  for  this,  as  §led  in  the  office  of  rolls  in  London,  contained 
twenty-eight  ingredients. 

Take  of  Alcohol 
Benzoin 
Liquid  storax 
Socotrine  aloes 
Peruvian  balsam 
Myrrh     . 
Angelica 
Balsam  tola     . 
Extract  of  liquorice 

Digest  for  ten  days  and  strain. 


Oiv. 

Sij. 

Sss. 

5j. 

Sss. 

Sij. 
Sij. 


British  Oil 

Take  of  Oil  of  turpentine 
'*        flaxseed 
"        amber 
"       juniper 
Petroleum  (Barbadoes) 
**         (American) 
Mix  them  well  together. 

Whitehead's  Essence  of  Mustard. 

R. — 01.  terebinth Oxij. 

Camphor l^tbs. 

01  succin.  rectif.  .         .         .         .  f|iv. 

Sem.  sinapis,  pulv.  (Flava)   .         .         .  16  oz. 

Digest  for  seven  days,  filter,  and  add — 

Tr.  curcuma q.  a 

Hooper's  Female  Pills, 

Take  of  Aloes  ....     Jviij 

Dried  sulphate  of  iron, 
or  Crystallized  sulphate  of  iron 
Extract  of  black  hellebore 
Myrrh 

Soap       .... 
Powd.  canella 
ginger 


fSiv. 

Oiij. 

Oj. 
f^ss. 

Sij. 


com. 
com. 

— Add  color. 


n 


3ij 
3ij 
3ij 

3j 


400  parts. 
200 


100 

100 

100 

50 

50 


1000  parts. 

Beat  them  well  together  into  a  mass  with  symp,  or  water,  and  di?ide  into 
pills,  each  containing  two  and  a  half  grains. 

Richards  Chalk  Mixture. 

Take  of  Precip.  carbonate  of  lime, 

Sugar, 

Comp.  spt.  lavender, 

Tiuct.  kino,  of  each        .         .         .         • »      . 

Essence  of  cinnamon 

Water 

Tincture  of  opium 

Mix. 


1  onnce. 
15  drops. 
3  ounces. 
1  drachm. 
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Marshall's  Pills. 


Take  of  Comp.  extract  of  colocynlh, 
Mercurial  mass, 

Powdered  aloes, 

**        Castile  soap, 
"        rhubarb,  of  each 

... 

1  drachm. 

Make  into  five  grain  pills. 

Anderson* s  Scots*  Pills, 

Take  of  Aloes 

Jxxiv 

787 

Soap       .... 
Colocjnth        .... 
Gamboge         .... 
Oil  of  anise      .... 

•     Sj 
.     fsss 

131 
33 
33 
16 

1000  parts. 

Let  the  aloes,  colocjnth,  and  gamboge,  be  reduced  to  a  very  fine  powder, 
then  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  consistence, 
to  divide  into  pills,  each  containing  three  grains. 


Worm  Tea, 


Take  of  Senna, 
Manna, 

Spigelia,  of  each 
Fennel  seed 
Worm  seed 
Savine 
Bitartrate  of  potassa 

Make  into  one  package. 


Jss. 

3J. 

3ss. 

9U. 


Directions. — Pour  into  this  a  quart  of  boiling  water,  and  let  it  digest  for 
ten  or  fifteen  minutes ;  of  the  clear  liquid  sweetened,  give  to  children  two 
years  old  and  upwards,  a  small  teacupfnl  irarw,  morning,  noon,  and  night, 
on  an  empty  stomach.  It  may  be  given  three  or  four  days  successively,  if 
necessary. 

The  fluid  extract  of  pink  root  and  senna,  U  S.  P,,  may  be  substituted  for 
this,  and  has  the  advantage  of  being  ready  for  use  without  the  trouble  of 
extemporaneous  preparation. 
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Aefd— 

Acid- 

ctmiBto,  3B4 

molbyl-talicyna,  37S 

^        Aluinllim,  423 

carllittroio,  SPS 

mlmatumia,  37B 

ll            AbloluU  ntcobol,  313 

cnijophinie,  3T2 

AhBMofnpl"".  IM 

oate«haUnnI«,  379 

muriatic.  435 

AoeU,  US.  148 

eepbftlio,  380 

niTrirtia.  334 

AeeUUd  linotars   of  opium, 

eclrarie.  365 

nitric,  435 

^            161,  lEI 

eheiidapic.  aas 

dilDt«t,  43T 

^L      Ao'tata  otalamins,  4T8 

nitro-mariatii,  437 

B              oiDohoni*.  404 

cbuleie,  383 

nilroso-pitrifl,  430 

^H              copper.  ftSS 

cfaromio.  435 

otfiellic.  383 

■                        M« 

ohrjiophMlo,  3n4,  388 

DXBlie.  357 

^1            lud,  S3T 

palmitic  324 

^B              misnoiih  (T5 

omMmio.  3T4 

panicholaic.  383 

partlllD.  383 

^H            merear;,  5«S 

oitrie,  360 

pealio.  38S 

^f            morphia,  SUB 

^            potuu,  «a 

phanjflia,  374 

quUU,  402 

coffvolutiio,  579 

ptUoriUna,  353 

lodft.  4&1 

aalombig,  307 

SilnW,'44(]' 

atrrebnia,  409 

erodio,  3S3 

line.  £31                 • 
A<!*U<!  Mid,  147,  J81,  3!T 

aurDumia,  383 

glaoial,  439 

digitaiia,  sea 

pboapbor-naljbdie.  3S9 

dilate,  147 

digltoleio.  AAH 

pioria.  8JS 

Maglt.  378 

ferm-nUlion,  SIO 

aqaiwUo.  Stt 

p«ljgalle.  305 

AMtooe.  286 

njthia.  383 

pyfogalhe.  878 

mlitnr*,  (34 

augenia.  371 

qnaraiUia.  383 

Aeatom.  14S 

nUBTcalBDiiIa,  3TV 

ooUhiol.  I4B 

ramie.  3«1 

raoamia.  35S 

fatOMio,  381 

rbod«niB,  441 

1              opii,  I4S.  ua 

galtio,  377 

toltlwia,  383 

^               MiUo.  148 

rabaryihrj'iite,  383 

^L     Asid  *oiUc.  147.  tS4,  357 

ratiuia,  371 

^m                     otmphnated,  S8S 

gljaaihaleia,  383 

BallajloMj.  371 

^1                  dllntMl,  147 

Koalaeia,  383 
hamiiloiylie.  383 

laoUtlia.  383 

^M                  kImM,  1S4 
^1            Monitlo,  set 

catitonia,  301 

bedaria,  303 

*plrun<,  371 

^M           UMRntlo.  3SS 

hippnria,  381 
hTibiadic,  44 1 

iraoiDlo,  301 

H           kDcbnne. JSS 

talpha-abolaEa,  .W3 

^1            uigtlioic,  W3 

^H           uhlD,  ST4 

hydrocjanio,  W8 

anipbaria,  438 

^H           uitimoiilc,  US 

aramal.  438 

^H            ATHnifl,  553 

hro*halela,  383 

dilule,  438 

■nlpburuuii.  430 

^M            benioif,  313 

inotiala,  3S0 

tannic,  378 

tartaria,  357 

1^            borauie,  in 

khlic,  307 

Uuracbalcia.  3S3 

'                  bruillo.  J83 

kinotaiiBte,  87B 

urio,  381 

bnijrlc.  331 

kluoTie,  308 

DTie.  358 

aalilnoic.  SOS 

iHtIa,  3B3 

Talariaoio,  *7S 

II                  sapriDio,  374 

Taratilc,  357 

i^m            cubiiolio.  3TS 

iQlnolla,  383 

^ft           owbollo,  ISfl,  3T4 
^H           carbuoio,  434 

mftlta.  360 

Acidi.  ulriugeiil,  375 

mMODU,  307 

bittar.  Sas 

^ 

^^ 

^^1 
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Acids — 

mineral,  431 

from  eg?,   oils,  363,  368, 
372,  374 

fruit,  357 

derivatives  of,  360 

organic,  356 
Aoonitia,  393 

ointment,  649 
Adapter  foreth.  displacement, 

129 
Adhesive  plaster,  653 
Acyuvants,  in  prescription,  584 

for  syrups,  221 
Advice  to  accompany  outfit, 

690 
iErugo,  528 
^sculin,  420,  425 
^therea,  314 

Alberty's  antibiliouB  pills,  606 
Albumen,  300 
Alcohol,  130,  312 

blast  lamp,  162 

diluted,  131 

lamps,  159 
Alcoholic  fermentation,  308 
Alizarin,  383 
Alkalies  and  salts,  442 
Alkaline  solution,  Pbysick^s, 

115 
Alkaloids,  385 

tests  for,  388 
Almond,  lotion,  637 

oil,  326,  328 

mixture,  634 
Aloetic  pills,  603 
Aloe  and  assafoct.  pills,  600 
Aloin,  429 

Alteratives,  608,  622 
Althsca  ointment,  651 
Althein,  424 
Alumen,  477 

exsiccatum,  477 
Alumina,  477 
Aluminte  aoetas,  478 

sulphas,  478 
Aluminium,  476 
Aloes  tincture,  132 

wine,  142 
Alum  gargle,  639 
Amber,  352 

oil  of,  336,  346 
Ammoniac  plaster,  654 
Ammoniacum,  353 
Ammoniaa  acetat.  liq.,  463 

arseniofl,  553 

benzoas,  455 

bicarbonas,  463 

carbon  as,  462 

oitras,  463 

hypophosphis,  500 

liquor,  461 

fortior,  461 

murias,  460 

nitras,  461 

pho.'*phas,  489 
spiritus,  461 

aromaticus,  462 
valerianas,  463 
Ammoniated  copper,  527 
iron,  512 
tinctures,  137 


Ammonii  iodidum,  481 
Ammonii  sulphuretum,  464 
Ammonio-citrate  of  iron,  516 
Ammonio-ferric  alum,  513 
Am  monio- tartrate  of  iron,  518 
Aroylio  alcohol,  320 
Amygdalin,  424,  429 
Amylum,  296 
Anohietia,  399 
Anderson's  Soots  pills,  703 
Anilina,  388,  393 
Animal  alkaloids,  418 

coloring  matters,  384 
Animal  charcoal,  283 
Anime,  351 

Annular  corn  plasters,  657 
Anod^-ne  pills,  601 
Antacid  for  indigestion,  624 
Anthelmintics,  636 
Anthelmintic  suppositories, 

613 
Anthemis,  infusion,  114 

syrup,  228 
Antidote  to  acids,  434 
Anti-fever  combination,  466 
Antibilious  mixtur^  467 

puis,  447  ^ 

Antidynous  lotions,  637 
Anemonin,  420 
Antimonial  powder,  549 

Tyson's,  550 

ointment,  645 

wine,  549 
Antimoniate  of  potassa,  551 

of  quinia,  402 
Antimonii  chloridum,  549    . 

et  calcii  sulphuretum,  548 

etpotassao  tartras,  548 

et  sodii  sulphuretum,  547 

oxidum,  550 

oxy-sulphuretum,  547 

quinque-sulphuretum,  547 

sulphuretum,  546 
aurenm,  547 
priecip.,  546 
Antispasmodics,  600 
Aperient  pills,  606 
Apiin,  422 
Apiol,  219,  422 
Apocynin,  423 
AjK)  theme,  172 

Apothecaries'  weight,  43, 54,56 
Apparatus  for  distillation,  257 
—264 

evaporation,  169,  170,  176 

for  lozenges,  249 
Application  of  heat,  168 

of  radiated  heat,  176 
Apportioning  quantities,  577 
Approximate  measurement,  59 
Aqua  acidi  carbonioi,  105 

destillata,  266 
fortis,  435 
phagffidenicB,  637 
rosee,  104 
Aquao  mcdicatn,  103 
Arabin,  288 
Arbutin,  422,  426 
Archil,  383 

Argand  burner  for  gas,  164 
Argenti  chloridum,  542 
cyanuretum,  369,  543 


Argenti — 

iodidum,  543 

oxidum.  543 

nitra«,  541 
fusus,  542 
Argentum,  541 
Argols,  455 
Aricina,  407 
Arnica  plaster,  655 

liniment,  6G0 
Amicina,  408 
Aromatics,  594 

Aromatic    blackberry    fTrnp, 
242 

conation,  246 

pills,  607 

powder,  597 

sulphuric  acid,  438 

tincture  of  rhubarb,  141 

Tinegar,  272 

wine,  143 
Arrowroot,  295 

pap,  683 
Arrangement  of  outfit,  C89, 690 
Arseniate  of  ammonia,  563 

of  iron,  553 

of  soda,  553 
Arsenici  iodidum,  553 
Arsenite  of  potassa,  532 

quinia,  402 

soda,  552 
Arsenicum,  550 
Art  of  combining  medicines, 
582 

selecting  medicines,  580 
Arterial  sedatives,  002 

stimulants,  6U1.  624 
Artificial  oxidation,  43lt 

rMpberry  syrup,  243 

Saratoga  wat«r,  109 
Asclepion,  423 
Asiatic  tincture,  149 
Asparagin,  424 
Asphaltum,  352 

oil  of,  336.  346 
Assafoetida,  353 

mixture,  625 

plaster,  654 

syrup,  235 

tincture,  136 

wine,  625 
Astringents,  593,  620,  691 
Astringent  liniment,  65U 
Athamanthin,  422 
Atlee's  remedy  for  neuralgia, 

629 
Atropia,  411 
Atwood's  alcohol,  313 
Auri  chloridum,  505 

cyanidum,  56G 

et  sodii  chlorid.,  565 

iodidum,  566 

oxidum,  565 

pulvis,  565 
Aurum  564 
Avoirdupois  weight,  54,  57 


B 


Balsam  of  fir,  352 
of  honey,  701 
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BalBam — 

Peru,  353 

Tola,  353 
Balsam:},  353 
Barks,  collection  of,  79 
Barley  flour,  297 
Barii  chloridum,  476 

iodidura,  476 
Baryta)  cnrbonas,  475 
Basilioon,  642 

Basis,  of  the  presoription,  583 
Bassorin,  288 
Bateman's  drope,  700 
Baths,  639 

water  and  sand,  169 
Bdellium,  353 
Beaume's  hydrometer,  66 
Bebeerina,  412 
Becker's  eye  balsam,  650 
Beef,  essence  of,  684 

tea,  685 
Beer,  ginger,  311 

pipeissewa,  311 

tar,  145 
Belladonna,  412 
Benne  leaves,  298 

oil,  328 
Benioated  tincture,  269 
Beniinated  solut.  alumina,  478 
Benioate  of  ammonia,  455 

soda,  455 
Benioic  acid,  373 
Benioin,  353 
Berberina,  394 
Berbina,  395 
Berxelius'  lamp,  160 
BestucheflTs  tincture,  512 
Biborate  of  soda,  459 
Bibromide  of  mercury,  561 
Bicarbonate  of  ammonia,  463 

of  lime,  468 

of  magnesia,  470 

of  potassa,  444 

of  soda,  452 
Bichloride  of  mercury,  566 

of  platinum,  567 
Bichromate  of  potassa,  458 
Bicyanide  of  mercury,  561 
Biette's  solution,  553 
BUe,  305 

acids,  382 
Bilin,  382 

Bin  iodide  of  mercury,  558 
Bismuthi  subcarbonas,  544 

subnitras,  544 

valerianas,  544 
Bismuthum,  453 
Bisulphate  of  potassa,  459 
Bisulphuret  of  mercury,  561 
Bitartrate  of  potassa,  456 
Bitter  tincture  of  iron  138 

tonic  for  dyspepsia,  624 
Bittern,  482 
Black  antimony,  546 
Blackberry  brandy,  242 

syrup,  242,  230 
Black  draught,  115 

drop,  148,  153 

oxide  of  mercury,  562 

sulphuret  of  antimony, 
546 

wash,  637 


Blistering  cerate,  646 

collcMdion,  647 

tissues,  649 
Blood,  decoction  of,  385 
Blue  mass,  589 

ointment,  645,  648 

vitriol,  526 
Bone,  308 
Bone  black,  283 
Boettger's  test  for  sugar,  294 
Borax,  459 
Borotartrate  of  magnesia,  475 

potassa,  459 
Bottles,  American,  35 

furniture,  33 

German,  33 

labelling  of,  673 

packing,  37 

prescription,  57 

salt-mouth,  35 

specia,  35 

specific  gravity,  62 

tincture,  35 

uniformity  in,  38 
Brandy,  311 
Brazilin,  383 
Brazilnut  oil,  329 
British  oil,  702 
Bromide  of  iron,  521 
solution,  483 
syrup,  521 

mercury,  561 

potassium,  483 
Bromine,  chloride,  482 
Brown  mixture,  633 
Brucia,  410 
Bryonin,  422 
Bryonitin,  422 
Buchu,  fluid  extract,  203 

comp.,  204 
Buckler's  pills  of  iod.   iron, 

599 
Burnt  alum,  477 
Butter,  304 

of  antimony,  549 

of  cocoa,  326 
Butyric  fermentation,  310,  359 
Butymm,  304 


Cadmii  iodidum,  535 

sulphas,  534 
Cadmium,  534 
Caffeina,  399 
Cake  meal,  298 
Calamine,  529 

cerate,  645 
Calcii  chloridum,  466 

iodidum,  468 

sulphuretum,  469 
Calcined  magnesia,  470 
Calcis  bicarbonas,  468 

carbonas,  466 

hypophosphifl,  498 

litiuor,  465 

phosphas,  468,  489 
syrupus,  491,  492 

syrupus,  468 
Calomel,  557 

iodides  of,  560 


Calomel — 

pills,  604 

powders,  608 
Calomel  and  jalap  powder,  605 
Calx,  464,  465 

chlorinata,  467 

saccharatum,  468 
Camphenes,  345 
Camphorated  chloroform,  693 
Camphorated  tincture  of  opi- 
um, 151 
Camphors,  342,  349 
Camphor  and  opium  pills,  602 

liniment,  658 

mixture,  llope's,  621 
Parrish's,  621 

tincture,  136 

water,  104 
Candy,  255 

cough,  256 
Canna,  296 
Cane  sugar,  289,  291 
Cantharidin,  425 
Capsicin,  423,  426 
Capsicum  oil,  219 

syrup,  239 
Caramel,  291 
Carbo  animal  is,  283 

purificatus,  283 

ligni,  283 
Carbonate  of  ammonia,  462 
mixture,  624 
powders     and 
pills,  601 

bismuth,  544 

baryta,  475 

copper,  527 

lead,  539 

lime,  466 

magnesia,  470 

manganese,  523 

potassa,  444,  445 

soda,  451 

line,  529,  530 
Carbonic  acid,  434 

water,  105 
Cardamom  oil,  219,  347 
Carminatives,  700 
Carotin,  422 
Carrageenin,  288 
Carrageen,  297 

paste,  248 

syrup,  229 
Carrara  water,  468 
Carthagia,  408 
Cartier's  hydrometer.  66 
Carthamin,  383 
Caryophyllin,  421 
Casoarillin,  423 
Casein,  301 

Castillon's  powders,  Cd6 
Castorin,  425 
Castor  oil,  330 

mixture,  C26 
Cataplasma  ad  decubitum,  540 
Cataplasms,  657 
Catechin,  379 
Catechu,  379 

Cathartic  pills,  comp..  604 
Cathartics,  603,  626,  691 
Cathartin,  421 
Caulophyllin,  193 
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Acids- 
Ill  iv- 
fp.- 


111. 

I  I  ■ 

Acnir' 

A-.l:.;-- 
I:- 
A.l:. 
A'': 

»■ 

J.: 

.1" 
I   ■ 


.1 


..-  ^2S 


I    ••— 


»'■> 


^,    V* 


..i-i  ma.  463 

•  -^  .aaionis,  516 

-.  .rxin..  4«2,  515 
^ .  -irrehnia,  515 
_: .  zmCt  515 
Trip*,  516 
r-:-:??-.!.  prepared,  474 
•  .u  ile,  473 
^  .ztion.  472 
:  --;;!,  397 
Mima.  448 

.-■LuiioD,  630 
:_=:a.  402 
r     IV..  i.  360 

._>-.:  duon  of  mater,  medi- 
?.  "J 

u.er  f  elixir,  116 
•.sa:::in,  423 

'  .-aifZi'  almond  lotion,  037 
.k;:=i  of  pills,  609 
:aX  535 
rr.-tozide,  536 
'  ca  batter,  326 
;  o<  Acut  oil,  329 
:  .ieia,  397 
Cod-liver  oil,  332 
ointment,  650 
with  biniod.  mere,  635 
0  '.ohioeine.  415 
•'  'ohioia.  414 
'.    .  I  I.- ream.  Ui.» 
\.'  llioii^n  of  plants,  79 

K.  ...-.'  tlDD,     2i0 

noMiiitnl,  2.S2 
bellndonnal,  282 
bli^terinf?,  647 
composiiion  of,  282 
iodinal.  2s2 
presorvntion  of,  2S0 
Hand'!',  279 
uses  (»f,  2bl 
Collyria,  6;H 
rclo'eynthin,  422,  426 
C.»looyiithitin.  422 
Ooli);r'no  water,  2«iS,  2iiV? 
Coloring  sub.-tanoeJ,  oS2,  3S5 
Columbin.  42(» 
Combining  medicine?,  jb2 
Coiniiiun  p-alt,  451 
ComiHjiiitiou  powder.«,  7ol 
Concentrated  oxtractsJ,  189 
Condenser,  Liubig*?*,  2«»l 
Confection,  almond,  245 
CouffCtion,  aromatio,  240 
blaok  pepi»er.  240 
for  i.ile.v,  2  llJ 
oi>ium,  24() 
orange  jieel,  245 
ro.-je,  2t5 
penna,  24<> 
Conhydrina,  410 


:-•--:   215 

1-  ■  --:  1.  42;j.  ;:• 

■■  I  t  2% 

'.  :.•■'*.  G57 

*  111--   l^l 
z.  i:-.re.  628,fi5 

•-"   :  L  .'.'..  :mcao,  15* 

»    ".frcv"",  7fll 
C  --.-..T^i.'  5:44.  616 
L    rr  *:-..-  rublimak,  ix 
C  rTii'.i-a.  3y9 
C  .  rTr.\  I  i^ngej,  254 

'  :iiLi:ure.  633 
C;rkv  :2.  671 
^    rer.  260 
rre<rrr.  072 
screw.  i>64 
C  tarnina.  r.97 
C.u^h  oandy,  256 

lL-2eu^e.  Jackfoa'i,  SU 
Parrish's,  255 
,  Wistar'fl,  253 

I  Ccumarin.  421 
Counter  for  dispensing,  6CS 
Court-jilaiiter,  303 
Cws  milk,  303 
Coxe's  hire  syrup,  222,  223 
Cream  of  tartar,  456 

draught,  028 
Cream.  3U3 

syrups,  243 
Crea>ote,  2S6 
lution.  636 
ointment,  045 
mixture,  022 
water,  2ts0 
Creatine.  3S1,  425 
Cretn.  4ri5 
Croion  oil,  331 
ointment,  651 
pills.  006 
Cruoible  jacket,  l*i 
Cubeb  mixture,  02* 
Cubebin.  424 
Curacao  cordial.  15'"' 
Curcuma  arruwruol.  2;-'' 
Cudbear.  3;>3 
Cupri  acota.',  52.'< 
carbona.^,  5*'7 
cbloridum.  527 
nitra-?,  527 
oxidum.  527 
fubacetJis,  52S 
sulpbaii.  520 
Cuprum.  525 

aluminatnm.  52"^ 
ammuniatum,  527 
Curcumin.  oS3 
Cu.^i.arin,  421 
Cutting  knife.  ^7 
Cyanuret  of  gold.  5r»»» 
mercury.  .'>01 
pota?«'ium,  ,'i71 

7 inc.  5.'m^ 
Cyclauiin,  423 
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Dalby's  oanninstiTe,  700 
Dammar,  352 
Daphnin,  423 
Datucin,  424 
Datnria.  412 
Decay,  430 
Decimal  weighta,  55 
Decoction,  171 
Decoction,  bittersweet,  178 

oetraria,  174 

chimaphila,  173 

cinchona  flav.,  173 
rub.,  173 

eomus  florid»,  173 

dulcamara,  173 

hsematoxyli,  173 

hordenm,  173 

Iceland  moM,  174 

logwood,  173 

oak  bark,  173 

pipsiBsewa,  178 

process  of,  171 

qaercos  alba,  178 

sarsaparilla  comp.,  174 

senega,  173 

taraxacum,  174 

lira  ursi,  173 

Zittmann's,  176 
Decomposition  of  organic  bo- 
dies, 430 
Delphinia,  398 
Dentifrice,  charcoal,  284 
Deodorized  alcohol,  313 
Deshler's  salve,  482 
Dessication  of  plants,  79 
Dewees'  breast  plaster,  655 
Dewees'  carminative,  700 

colchicnm  miztore,  629 

tincture  of  guaiac,  141 
Dextrin,  287 
Diastase,  308 
Diabetic  sugar,  293 
Diaphoretics,  608,  629 
Diet  for  the  siok,  683 
Digestion,  112 
Digitalin,  423,  427 
Diluents  in  prescription,  583 

for  powders,  592 
DOnted  acetic  acid,  147 

alcohol,  131 

hydrocyanic  acid,  363 

muriatic  acid,  435 

nitric  acid,  437 

phosphoric  acid,  440 

sulphuric  acid,  438 
Discipline  of  the  shop,  674 
Disinfecting  solution,  453 
Dispensatory,  U.  S.,  71 
Dispensing  counter,  662 
Dispensing  liquide,  670 

medicines,  661 

office,  661 

pills,  669 
Displacement   apparatus,   50, 
118 

applied  to  hot  liquids,  127 

by  ether,  129 

by  steam,  128 

continuous,  126 

history  of,  117 


Displacement — 

infusions,  of  113 

points  to  be  observed,  127 

process  of,  117, 122 
Distillation  of  alcohol,  312 

apparatus,  Ac.,  257 

destructive,  430 

of  wood,  283 

process  of,  264 
DistUled  oils,  267,  834 

vinegar,  146 

water,  266 
Diuretics,  607,  628 
Donovan's  solution,  654 
Dover's  iwwder,  608 

liquid  substit.,  629 
Dried  alum,  477 
Drop  machines,  61 
Dropping  liquids,  670 
Drops,  tables  of,  59,  60 
Drug  mill,  47, 88 
Drugs,  drying,  84 

garbling  of,  83      • 

powdering  of,  83 

selection  of,  83 
Dulcin,  290 
Dulcose,  290 

Durand's  table  of  drops,  50 
Durand's   syrup    of    phosph. 

lime,  401 
Dusting  of  powders,  85 
Duties  of  apprentices,  675,  676 


E 


Earths  and  their  preparations, 

464 
Eau  de  cologne,  268 
Effervescent  magnesia,  474 
Effervescing  draught.  631 

fever  powders,  632 
Egg,  301 
Eggnog,  683 
Elieopten,  342 
Elaterin,  422 
Elecampane,  298 
Electuaries,  245 
Elemi,  357 

ointment,  644 
Elder-flower  water,  105 
Elixir,  calisaya,  150 

clauderi,  116 

opium,  154 

vitriol,  438 
Blm  bark,  298 
Emetia,  408 
Emetics,  603 
Emetinum  impumm,  408 
Emmenngogues,  609 
Emmenagogue    pills,    Otto's, 

609 
Emplastra,  653 
Emplastrum  adhiesivum,  653 

ammoniaci,  654 

a»<af(Ptidn>,  654 

belladonna),  654 

calefacions,  654 

epispasticum,  646 

fern,  654 

hydrargyri,  654 

cum.  ammon.,  654 


Emplastrum— 

opii,  654 

piois  Burgundies,  654 
cum  oantharide,  654 

plnmbi,  324,  654 

resinie,  654 

saponis,  654 

universalis,  654 
Emulsin,  424 
Emulsion,  castor  oil,  626 

cubebs,  628 
Envelops  for  powders,  667 
Ergotin,  186 
Erythromannite,  291 
Erythroxylin,  420 
Essence,  apples,  321 

bananas,  321 

beef,  684 

bergamot  pear,  321 

jargonelle  pear,  321 

millefleurs,  271 

mustard,  702 

patchouly,  271 

pine  apple,  321 

quinces,  322 

raspberries,  322 
Essences,  flavoring.  (SeeOt/!*.) 

for  perfumery,  268 
Eiisential  oils,  334 
Ether,  314 
Ether  butyric,  321 

chloric,  319 

nitrous,  spir.,  317 

cenanthic,  322 

pelargonic,  322 

sulphuric,  314 
Ethereal  displacement,  129 
Ethereal  oil,  316 
Ethereal  solution   of  cotton, 
275—282 

tinctures,  149 
Ethiops  mineral,  562 
Ethylamin,  392 
Eucalyne,  290 
Eugenin,  421 
Euphorbium,  352 
Evaporation  appnrntn^,  176 
dish,  50,  176 
process,  175 
Excipients  in  prescription,  617 

inert,  593 

pill  ma.«s,  589 

mixtures,  619 
Excito-motor  stimulants,  622 
Expectorants,  607,  6;{3 
Extemporaneous     pharmacy, 

569 
External  applications,  636 
Extracta,  175 

fluida,  194 
Extractive  matters,  419 

oxidized,  172 
Extracts  as  excipients,  501 

concentrated,  189 

how  kept,  39,  187 

physical  properties  of,  187 

preparation  of,  175 

resinoid,  189 

uses  of,  188 
Extract  aconite,  179,  181 
alcoholic,  181 

belladonna,  179,  180 
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Extract  bellodonnit— 

alcoholic,  181 
bnchn,  fluid,  202,  203 
butternut,  185 
oalisaya,  186 

fluid,  201 
calve's  feet,  307 
cannabis  indices,  181, 182, 

352 
chiretta,  185 
cimicifuga,  181,  183 

fluid,  214 
cinchona,  fluid,  201,  202 

flav.,  184 

preoip.,  405 

rub.,  184 
oolchioum,  acet.,  185, 186 
colocjnth,  comp.,  184 
oonium,  179,  180 

alcoholic,  181 
cubebs,  fluid,  218 
digitalis,  alcoholic,  181 
dulcamara,  185 

fluid,  217 
ergot,  185,  186 

fluid,  207,  208 
galls,  fluid,  211 
gentian,  185 

fluid,  211 
hnmatoxylon,  185 
hellebore,  184 
henbane,  179 
hops,  186 

hydrangea,  fluid,  204 
hyoscyamus,  179,  180 

alcoholic,  181 
ignatia  amara,  181,  182 
Indian  hemp,  182,  352 
jalap,  184 
juglans,  185 
krameria,  185 
lettuce,  186 
liquorice,  187 
lobelia,  acetic,  185,  186 

fluid.  211 
logwood,  185 
lupulin,  181,  182 
nux  Tomica,  181 
opium,  185 

pareira  brava,  185,  186 
pepper,  fluid,  218 
pink  root,  199 
podophyllum,  184 
poppy  heads,  186 
quaitfin,  185 
rhatany,  185 
rhubarb,  184 

fluid,  199 

and  senna,  fluid,  205 
sarsaparilla,  184 

fluid,  200 
senna,  fluid,  199 
serpentaria,  fluid,  206 
stramonium,  179,  180 
taraxacum,  185 

fluid,  209,  210 
uva  ursi,  185,  186 

fluid,  215 
valerian,  181,  183 

fluid,  200 
white  walnut,  185 
Eye-washes,  638 


Fahrenheit  thermometer,  167 
Farinaceous  principles,  295 
Fecula,  com,  296 
Fehling's  test  for  sugar,  294 
Fel  bovinum,  305 
Fermentation,  308,  430 
Fermentum  cereyisiso,  310 
Ferri  acetas,  516 

arsenias,  553 

bromidum,  521 

bromidi  liquor,  483 
syrup,  521 

oarbonat.  pilulsB,  591 

oitraa,  514 

liquor,  514 
syrup,  516 

ohloridi,  tinct.,  510 

et  ammonia  oitras,  516 
sulphas,  513 
tartras,  518 

et  magnesiss  citras,  516 

et  manganes.  iodidi,  syr., 
524 

et  potasssD  tartras,  517 

et  potassii  sulphuretum, 
522 

et  quinisB  oitras,  374 
sulphas,  509 

et  strychnisd  citras,  315 

et  zinci  citras.  515 

ferrocyanuretum,  518 

filum,  506 

hypophosphis,  501 

iodidum,  520 

iodidi,  liquor,  520 

lactas,  517 

nitratis,  liquor,  518 

oxidum  hydratum,  514 

persulphas,  512,  513 

phosphas,  490 

phosphat.  syrupus,  498 

protocarbonatis,      syrup, 
509 

protocitrat.,  syr.,  516 

protonitratis,  syr.,  519 

pulvis,  507 

pyrophosphas,  490 

ramenta,  506 

sesquioxidum,  514 

subcarbonas,  509 

sulphas,  508 

exsiccat.,  508 

sulphuretum,  522 

tannas,  517 

Valeriana.*!,  522 
Ferrocyanuret  of  iron,  518 

potassium,  368 

sine,  533 
Ferrum,  506 

ammoniatum,  512 
Fever  and  ague  mix.,  622 

powders,  effervescing,  632 
Fibrin,  301 
File,  260 
Filter,  construction  of,  96 

support,  100 
Filtering  paper,  96 
Filtration,  94 

volatile  liquids,  102 
Fixed  oils,  322 


Flask  and  safety  tube,  263 
Flaxseed,  298 
meal,  298 
oil,  329 
Flemming*s  tinct.  aconite,  140 
Flores  martiales,  512 
Flowers,  collection  and  dry- 
ing, 79 

of  sulphur,  484 
of  zinc,  531 
Fluid  extract  bucha,  202,  203 
com  p.,  204 
calamus,  212 
chamomile,  212 
cimiciAiga,  214 
cinchona,  201,  202 
cornus  florida,  210 
cubebs,  218 
dogwood,  216 
dulcamara,  219 
ergot,  207,  208 
galls,  211 
gentian,  211 
ginger.  228 
horehound,  216 
hydrangea,  204 
hyoscyamus,  215 
ipecacuanha,  213 
jalapa,  207 
lobelia,  211 
lupulin,  214 
pepper,  218 
pink  root,  senna,  109 
rhubarb,  199 
rhubarb,  senna,  205 
sanguinaria,  213 
sarsaparilla,  200 
savin,  652 
Scutellaria,  216 
senna,  199 
serpentaria,  206 
sumbul,  217 
taraxacum.  209,  210 
uva  nrsi,  215 
valerian,  200 
wild  cherry,  213 
ferrateti,  214 
Fluid  extracts,  194 

general  remarks,  196 
strength  of,  198 
Folding  of  powders,  665 
Folia  sesami,  298 
Formyle,  terchloride,  318 
Fowler's  solution,  552 
Frangipanni,  essence,  271 
Fraxin,  423 
French  gelatin.  307 

hand  fiamace,  159 
Fruit  acids.  357 

their  derivatives,  360 
essences,  320 
syrups  241 
Fumarina,  399 
Fumigations,  640 
Funnels.  49 
Furnaces,  159 

gafi,  166 
Furniture  bottles,  33 
of  the  office,  661 
Fused  nitrate  of  silver,  542 
lead,  540 
potassa,  447 
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Fusel  oU,  320 

of  wine,  322 


a 


Gadnin,  280 
Galbanam,  353 
Oallate  of  quinia,  403 
Oallio  acid,  377 
OaUipots,  39 
Gamboge,  352 
Garbling  drags,  83 
Gargles,  639 
Garlic  ointment,  652 
Gas  for  fuel,  163 

famaces,  165 

burners,  163 

stoves,  165 

tnbe,  flexible,  163 
Ganoina,  399 
Gelatin,  306 

Gelatinized  chloroform,  660 
Gentianin,  423 
Gerhard's  tonic  tea,  115 
Gin,  Holland,  310 
Ginger  beer,  311 

drope,  256 

syrup,  226,  239 

oil  of,  218,  341 
Githagin,  420 

Glacial  phosphoric  acid,  439 
Glauber's  salt,  451 
Glauoina,  398 
Glonoin,  430 
Glucose,  289,  293 
Glycerin,  291,  325 

lotion,  660 
Glyceroles,  235 
Glycerole  of  hypophosphites, 
503 

lactucarium,  236 
Glycina,  418 
Glyeocoll,  418 
Glycyrrhiiin,  291 
Godfrey's  cordial,  701 
Gold.     (See  Aunim.) 
Golden  pulphar,  547 
Goulard's  cerate,  653 

extract,  538 
Graduated  measures,  44,  57 
Graduation   of    hydrometers, 

66 
Graham's  process  of  displace- 
ment, 125 
Granville's  lotion,  637 
Grape  sugar,  287 
Grammar  of  prescription,  573 
Granulation,  89 
Gratiolin.  423 
Gratiosolin,  423 
Green  iodide  of  mercury,  559 
Griffith's  myrrh  mixture,  623 
Groundnut  oil,  329 
Gruel,  685 
Guaiacum,  351 
Guanina.  418 
Guaranin,  399 
Guiding  rod,  102 
Gum,  288 

paste,  246 

resins,  353 


Gum  resins — 

solution  of,  125 
wax,  353 


H 


Hsematin,  385 
Ilsmatosin,  385 
Hematoxylin,  383 
Haerlem  oil,  701 
Hair  dye,  Twiggs',  484 

oil,  331 

restorative,  331 
Harle's  solution,  552 
Harmalina,  400 
Harmina,  400 

Uartshorne's  chloroform  pare- 
goric. 625 
Harris'  sifting  machine,  90 
Hays'  syrup  iodide  of  iron,  521 
Heading  of  prescriptions,  576 
Heat  as  applied  to  pharmacy, 
150,  168 

measurement,  167 
Heavy  oil  of  wine,  316 

carbonate    of   magnesia, 
470 
Helenin,  422 
Helicin,  428 

Heller's  test  for  sugar,  294 
Herbs,  collection  and  drying 
of,  80 

Shakers',  80 

cultivation  of,  81 
Herapath's  test,  401 
Helleboria,  394 
Hesperidin,  420 
Hiera  piora,  G05 
Hive  syrup,  222,  223 
Hoffmann's  anodyne,  316 
Holland  gin,  310 
Honey,  298 

balsam  of,  701 
Hooping-cough  mixture,  635 
Hooper's  pills,  702 
Hope's  camphor  mixture,  621 
Horsley's  te^t  for  sugar,  293 
Hot  drope,  701 
Hufeland's  ointment,  651 
Humulin,  423 
Hydrargyri  occtas,  563 

bibromidum,  561 

bromidum,  561 

binitratis  liq.,  563 

chloridum  corros.,  556 
mite,  55-7 

cyanuretum,  561 

iodidum,  559 
flavum,  560 
rubrum,  558 

oxidum  nigrum,  562 
rubrum,  562 

phosphas,  563 

pilulro,  589 

protonitratis,  liq.,  563 

sesqui  iodidum,  560 

sulphas  flav.,  558 

sulphnretum  nigrum,  562 
rubrum,  561 

unguentum,  645,  648 
Hydrargyrum,  555 


Hydrargyrum — 

ammon latum,  563 

cum  creta,  564 
Hydrastia,  192,  394 
Hydrated  oxide  of  iron,  514 
Hydrate  of  potassa,  447 
Hydriodate  of  cinchonia,  404 

of  potassa,  480 

of  quinia,  402 

of  strychnia,  409 
Hydrochloric  acid,  435 
Hydrometers,  65 
Hydrocyanic  acid,  368 
Hydroferrocyanate  of  quinia, 

403 
Hyoscyamia,  412 
Hypermanganate  of  potassa, 

525 
Hypophosphite   of  ammonia, 
499 

iron,  501 

syrup,  504  # 

lime,  498 

syrup,  502 

manganese,  syrup,  504 

potassa,  499 

quinia,  502 

soda,  499 
Hypophosphites,  syrups,  502, 

503 
Hyposulphite  of  soda,  453 


Iceland  moss,  297 
jelly,  684 
paste,  248 
Ichthyocolla,  306 
Igasuria,  410 
Ilicin,  421 
Imperatorin,  422 
Implements,  40 
Incompatibles,  616 

of  opium,  156 

pharmaceutical,  617 
Infusion  mug,  110 
Infusions,  112 
Inulin,  288 
Indigo,  384 
Indigogen,  384 
Infusum  cinchonro  spiss.,  201 
Inhalations,  639 
Injections,  638 
Inosite.  290 
Inscription,  577 
Integration,  430 
lodate  of  strychnin,  409 
Iodide  of  arsenic,  553 

of  ammonium,  481 

of  barium,  476 

of  cadmium,  535 

of  calcium,  468 

of  calomel,  560 

of  gold,  566 

of  iron,  520 
liquor,  520 

and  manganese  syrup, 
524 

of  lead,  540 

of  manganese  syrup,  524 

of  mercury,  559 
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:>:>EX. 


c. 


\i» 


— l.^ar-rferr'- 
Extract  belln'i  -  '-2  *         cilralL".  ii* 
nl(.-.-  --   -      -'I  L-iraty.  >:• 

buchu,  •'  -                                    -:rrf.:;>   '^r?  jtrrjlfbav.-  ."i 

butt»Tt.  -           -' I'JtL  ■Jr-T-.  .'If  ivirtrr  birjlri:-..  *; 

oalirfjiyv  -    -•    :jTf-.rip:-..:iii  :'2  h.Tirairg.jffrjt.iBr/oj: 

ft'"-  -  ^:^i:urly.  i2v  titntiLYiii* 

cnh  o  - :  >.  :'2-  :  r-iicij  e<,ffip.,  451 

cnun.--  -    ---:i.s  54:  :z* jsesiae  eitrati*. C 

•/■' -  -^Jaicsi St.  Yves. :.2f  n :.- j bi»  ; ulphitit. fH 

chill  -       -  pisitbi  «Dl)a«L. iS 

ciiui-  -           •-'  dilntuiiU 

J'"«.  ?:'2  p:u5s«.  446 

cinr-  ..    ---  j:.i  arsenitLs  55! 

-*        —   '    --'  c&rb<:iDBti«,  4i4 

-     -     -i-ti-r.  272  citratis.  65JJ 

—  :  t    f.  sn  50iiap  anwnittii.  iii 

c<'  ^        r   •   ."  ar«rtitL*,  552 

c:  —      -■:._  Till?.  606  ,  FOiiff  cblyrJMti.  45J 

C""  -    -        >-  ~.  .nii.)  I  Liqnc'ncer.iotanJeitr*cl,9> 

-»-"••■     -«  '  LirioJeniriii.  42ii 
c"                                                                  ---       ?  Li^t  of  plant,  Ac.  695 

<!'  :.••-..=  and  drying    Litharge,  5^6 

d  •  I  Lit  nin.t,  3 >4 

-zjio:4al.  539  I  Lubelina,  JIT 


j  Lngan  'f  pla«i«r.  C55 
Lotion?,  GSf* 


,.»-        .».!• 

Lotion  glvceris.  f-f""' 

1 

■  Lozenge«.  .'iinm  -Lin.  2J 
catechu,  2.'^ 

«  m 
.       1        r"J.       -"7 

cough.  2jJ^ 
diaphoretic.  'Ill 
hjpophos^.Liir.  t'l 
iron,  2bii 

>■!■   :j-.  M 

Jaokj)on'5.  2-*' 4 

officinal,  2:''» 

.-.-    --■  ^ 

j»eotoral.  2J4 
pho.«phatte.  2^1 

^pt■tra•^■^  2:.  4 

niM  oherrv.  2'2 

« 

^^'i.-'tar'.'!.  iiy.j 

■ 

-T  ."^  !«ilii:i"ii.  4- ". 

'  ...  T  ..•.■iii.<(r\'.  .'42 

I  -:.    ;:n.  ;>'»^;{ 

1.::::  iina.  ;>'1»2 

.    '  ; ; 

Lye,  medicated,  i! ' 

>  *         t 

Maceration,  InO 
•    .->  '■  "  Machinc-sjiroad  i".  .r*-:  r-   -^T 

•  ..:..  '■.■'.  M.ierotin,  7y2 

Majue'jia,  4Tt» 
'    •  mixiure,  (*»27 

■   ■■    ;  •    ■•■":*  Mapnc.-s'.a'  atM't.'i.-.  l7.'» 

..•.'.    'i.fi.l.  (i.'i?  V'io;irb'»nru'».  -170 

■    ••-'■■  carb'"n:i.«.  47n 

citrns.  472.  ■17."» 
'  -■  *•  P'.ta.«:v  lM.M-t.i;ir!ra«.47i> 

'  .•";.;■..  n-s.  Ac,  Cl.'?  <u'.iihn*.  4r»y 

I      f-r     Dover's  M;i.:r.r*ii  Mili.buri.twni.  475 

'      ■    :"i»  Maa:r.i.l.  424 

•    ■        i    4i'.l  ,  MaI:  lit!i..r>.  .".10 

.'..■.^T.-ri-..  4r..1  ManaiTemeut  of  t!i-  4i..p.  h74 

.-!■.  k  r.'.iii,  im'.' 
M:in«rnr.t'i€-.  .'i22 
iici-t:itf.  .'12* 

an<l  irm:  i<ni;.K.  .yr..  324 
cnrliunate,  .'.2'i 
obi  or  Lie.  ;",2I 
iodide,  syrup,  Ji2l 


t  ■» 


■!;iti*,  ;'iJ>3 
:  .r.  401 

-       • 
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Mangftni 

kotate,  624 

oxide,  528 

phosphsU,  490 
Byrup,  497 

gnlphaU,  528 
Mangostin,  420 
Manna,  syrnp  of,  284 
Manna,  292 

Australian,  289 
Mannitan,  292 
ManniU,  290,  292 
Manhmallow  ointment,  651 

paeU,  247 
Marble,  465 
Maranta,  295 
Margarin,  824 
Manhall's  pUls,  703 
BCastioh,  351 

Manmene'g  teet  for  sugar,  244 
Meal,  flaxseed,  298 

oat,  297 
Measures,  44 

graduated,  57 

selection  of,  44 

tin,  45 

tables  of,  57 
Meoonin,  420 
Medicated  cough  candy,  256 

lye,  115 

waters,  108 
Medicines  adapted  to  liquid 
form,  615 

to  form  of  powders,  585, 
592 

to  form  of  pills,  587,  592 
Mel,  298 

Melampyrite,  290 
Melitose,  289 
Melexitose,  290 
Men^anthin,  423 
Menispermina,  394 
Merck's  opium  test,  898 
Mercurial  mass,  589 

ointment,  645,  648 

plaster,  654 
Mercury.    (See  llydrargy- 
mm,) 

with  chalk,  564 
Methylamin,  392 
Metrology,  53 
Mettauer's  aperient,  115 

ethereal  tinctures,  140 
Mesquite  gum,  289 
MiU,  drug,  47 

spice,  48,  80 
Millefleur,  essence,  271 
MUk,  303 

of  assafoetida,  625 

roses,  644 

solidified,  304 

sugar  of,  290,  293 
Mineral  acids,  434 

water  syrups,  236,  240 
Mistura.     (See  Mixturu.) 

aloes  comp.,  116 

ammoniac!,  633 

amTgda1ai>,  634 

a^MifVctidfc,  623  * 

cretro,  620 

ferri  comp.,  623 

glycyrrhiiSB  comp.,  633 


Mitoheirs  lamp,  185 

aperient  pills,  606 

tonic  pills,  598 
Mixture,  acetone,  Ac.,  684 

antacid  and  aromat.,  624 

antifever,  626 

blue  mass  and  chalk,  622 

brown,  633 

chalk,  620.  702 

charcoal,  627 

camphor,  Hope's,  621 
Parrish's,  621 

carb.  ammonia,  624 

castor  oil,  626 

oolchicum,  Dewees',  629 
Scudamore*s,  629 

copaiva,  628,  693 

cough,  633--635 

creosote,  622 

cubebs,  628,  633 

fever  and  ague,  622 

for  hemorrhages,  621 

gout,  629 
ooping-oough,  685 

iron  and  myrrh,  623 
•ad  cinchona,  628 

magnesia,  627 

neutral,  630 

oil  of  turpentine,  625 

pulmonary  and  catarrhal, 
626 

spermaceti,  634 

tolu,  634 

tonic,  for  dyspepsia,  624 

turpentine,  625 
Molasses,  291 

Monseirs  sulphate  of  iron,  513 
Morin,  380 
Morphia,  395 

salts  of,  396,  897 
Mortars,  45,  85 

use  of,  34 

porcelain,  46 

marble,  47 

for  contusion,  47,  86 

wedgewood,  46,  87 
Moss,  Iceland,  297 

paste,  246 
Mouth-wash,  272,  639 
Mucilage,  289 

Mucilaginous  principles,  297 
Mulled  wine,  683 
Mulder's  test  for  sugar,  294 
Murexide,  381 

Muriated  tincture  of  iron,  510 
Muriate  of  ammonia,  460 

cinchonia,  404 

morphia,  396 

quinia,  403 

strychnia,  409 
Muriatic  acid,  435 
Mutter's  pills,  607 
Musk,  tincture,  272 
Mjcose,  290 
Myrrh,  353 


N 

Napellina,  393 
Naphtha,  wood,  285 
Narceina,  397 


Narcotics,  601,  626 
Narcotina,  397 
Neatness,  in  dispensing,  661 
Neat's  foot  oil,  880 
Nectar,  syrup,  244 
Nervous  sedatives,  601 

stimulants,  600,  625 
Neutral  principles,  419 

mixture,  630 

spirits,  310 
Neutralising  powder,  605 
Nickel,  585 

sulphate,  535 
Nicotia  or  nicotina,  417 
Nipple  wash,  637 
Nitrate  of  ammonia,  461 

bismuth,  544 

copper,  527 

lead,  539 

potassa,  457 

silver,  541,  542 

soda,  460 

strychnia,  409 

urea,  419 
Nitric  acid,  435 
Nitromuriatic  acid,  437 
Nitroprusside  of  copper,  345 
Nitrous  acid,  436 
Nomenclature,  74 

of  acids,  433 

system  of,  74 
Numerals  used  in  prescription, 

574 
Nutmegs,  expressed  oil,  328 

voUtUe  oU,  340 


Oat-meal,  297 

gruel,  685 
(Enanthic  ether,  322 
Officinal  weights,  43,  54,  56 
Oil,  British,  702 

Haarlem,  701 
Oil  of  apples,  321 

asarum,  219,  840 

bananas,  321 

bergamot  pears,  321 

butter,  305 

capsicum,  219 

cardamom,  219,  347 

eggs,  301 

ergot,  219 

ginger,  218,  841 

jargonelle  pear,  321 

mole  fern,  219 

parsley,  219,  348 

pineapples,  321 

spinca,  338,  372 

wine,  316 

wintergreen,  339,  873 
Oils.     (See  Oleum) 

artificial,  342 

carbo-hydrogen,  836, 345 

essential,  334 

adulteration  of,  344 

fixed,  322 

nitrogenated,  341,  348 

oxygenated,  337,  347 

sulphuretted,  341,  349 

volatUe,  334 
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Ointment.   (See  UnffuetUum,) 

aconitia,  649 

cod-liTer  oil,  G50 

croton  oil,  650 

for  piles,  648 

for  tetter,  649 

l^arlic,  652 

iron,  650 

stimulating,  651 

tobacco,  651,  652 
Ointments,  how  kept,  39,  641 
Olea  destillata,  267 
Olein,  324 

Oleo-resins,  218,  352 
Oleam  adipis,  327 

SBthereum,  316 

amygdala?,  326,  328 

araohides,  326,  329 

bertholetiae,  326,  329 

bubalum,  327,  330 

cacao,  326 

cetacei,  327,  330 

cocoiA,  327,  329 

lini,  326 

macidis,  327,  329 

morrhaic,  327,  332 

oliv»,  326,  327 

palmte,  327,  330 

papaveriM,  327,  328 

ricini,  327,  330 

sesami,  326,  328 

tiglii,  327,  331 
Olibanum,  353 
Olire  oil,  327 
OlivU,  422 
Onocerin,  421 
Ononin,  421 
Opiana,  397 
Opina,  398 
Oplnm,  extract,  185 

abase  of,  156 

alkaloidH,  395 

eaters,  157 

elixir.  154 

Oalenical  solutions  of,  151 

incompatibles  of,  156 

pills,  601 

tinctures  of,  151 

treatment  oif  poisoning  by, 
156 

vinegar,  153 

wine,  153 
Opodeldoc,  658 
Opopanaz,  353 
Orange  blossom,  270 

flower  wat^r,  108 

syrup,  222 
Organic  acids,  356 
Orgeat  avrup,  227 
Orcine,  383 
Orris  root,  297 
Os,  308 

Otto's  antispasmodic  powder, 
600 

emmenagogue  pills,  609 

Outfits  for  physicians,  8 1 00, 687 

875,  686 

$50,  688 

825,  694 
Ovum,  301 

Oxalic  acid,  301 
Ox  gall,  305 


Oxidation,  430 

Oxide  of  antimony,  550 

bismuth,  544 

cobalt,  536 

copper,  527 

gold,  565 

iron,  514 

manganese,  523 

mercury,  562 

nitrogen,  461 

silver,  543 

sine,  530,  531 
Oxyacanthin,  395 
Oyster  shell,  405 


»   ^ter, 


Packages,  39,  666 
Packing  bottle,  37 
Palma  Christi,  330 
Palm  oil,  330 
Panaoon,  422 
Panada,  684 
Panaquilon,  422 
Pancoast's    sedatir* 

655 

Papaverina,  398 
Paper,  filtering,  96 

wrapping,  52 
Paramorphia,  397 
Paregoric,  151 
Paricina,  407 

Parrish's    camphor    mixture, 
621,  692 

cider  mixture,  116 

cough  lozenges,  255 

syrup  of  hypophosphiteSi 
503 
phosphates,  495 

table  of  drops,  60 
Parsley  oil,  219,  348 
Pastes,  247 
Paste,  673 

carrageen,  248 

Iceland  moss,  248 

jujube,  247 

marshmallow,  247 

Ward's,  246 
Patchouly,  essence  of,  270,  271 
Paviin,  421,  425 
Peach  water,  109 
Pearl  ash,  443 

barley,  297 
Pearson's  solution,  553 
Pectio  acid,  288 
Pectin,  288 

Pectoral  lozenges,  Jackson's, 
254 

syrup,  233 
Pelargonic  ether,  322 
Pelosina,  394 
Pepsine,  305 
Percolation,  117 
Pereirina,  411 
Perfume  for  mouth  wash,  272 

of  plants,  335 
Perfumed  hair  oil,  331 
Permanganate  of  potassa,  525 
Pemitrate  of  iron,   solution, 

518 
Peroxide  of  iron,  514 


Peroxide— 

of  mercury,  561 
Persulphate  of  iron,  solution, 

512 
Peruvian  balsam,  353 

resin,  351 
Pestle  and  mortar,  45 
Peuoedanin,  422 
Pharmaceutical  inoompati- 
bles,  619 

still,  264 
Pharmacopoeia,  71 

plan  of,  73 
Pharmacy,  extemporaneous. 

596 
Pha8eomannit«,  290 
Phenylamin,  388,  393 
Phloridzin,  363 
Phormia,  398 
Phosphate  of  ammonia,  469 

iron,  490 

lime,  468,  489 

syrup,  491,  492 

manganese,  490 

mercury,  563 

potassa,  488 

soda,  452 

line,  491 
Phosphatio  loienges,  251 
Phosphoric  acid,  487 
Phosphorus,  485 
Phycite,  291 
Phyllirin,  428 
Physalin,  423 
Physick's  alkal.  solution,  115 

tetter  ointment,  650 

tinct.  iron,  138 

strainer,  96 
Pioolina,  393 
Picrate  of  potassa,  450 
Picroglauoina,  399 
Picrolichenin,  424 
Picrotoxin,  363 
Pineapple  syrup,  243 
Pile  confection,  246 

ointment,  648 
Pill  boxes.  53 

machine,  49,  669 

tile,  49,  669 
Pills.     (See  Pilula.) 

aloetic,  603 

anodyne,  601 

antibilious,  604,  60G 

aperient,  606 

aromatic,  607 

blue,  589 

camphor  and  opium,  602 

Chapman's  dinner.  fi07 

chloride  of  iron,  599 

croton  oil,  606 

dispensing  of,  668 

emmenagogue,  009 

excipients  for,  588 

for  intermittents,  598 

gelatin  coated,  610 

gout,  602 

Hooper's,  702 

iodide  of  mercury,  60S 

iron,  597 

and  quinia,  596 
,  Lady  Webster's,  007 

laxative  tonic,  C06 


INDEX. 

Pills- 

Poisoning   by   opium,    treat- 
ment, 156 

Mitchell's  tonio,  598 

rheumatism,  602 

Polychroite,  383 

sugar  coated,  609 

Polyohrom,  425 

sulphate  of  cinchonia,  696 

Polygalin,  365 

quinidia,  590 

Poppyseed,  oil  of,  328 

tonio  and  aromatic,  598 

Populin,  424 

Vance's  rheumatism,  602 

Porphyroxin,  398 

PUulsB,  587 

Port  wine,  141 

aloes,  603 

Potash,  443 

et  assafoctidse,  600 

Potassa,  446 

et  myrrhsB,  604 

0.  calce,  448 

as9afu>tidaB,  600 

PotasssD  acetas,  448 

calomelanos  comp.,  608 

antimonias,  550 

cathartics  compositas, 

arsenitis  liquor,  552 

604 

bioarbonas,  444 

copaibao,  591 

bichromas,  458 

ferri  carbonatis,  591 

bisulphas,  459 

compositsB,  598 

bitortras,  456 

iodidi,  599 

boracico-tartras,  457 

comp.,  599 

carbazotas,  450 

ffalbani  compogitsD,  600 
nydrargyri,  589 

carbonas,  444 

carbonas  pnrns,  445 

chloridi  mitis,  604 

ohlciM.  449 

opu,  601 

ohroma0,  458 

quinite  sulphatis,  595 

oitras,  448 

rhei,  603 

et  boracis  tartras,  457 

comp.,  603 

hydras,  447 

saponis  compositss,  611 

hypophosphis,  500 

soiUn  compositae,  607 

liquor,  446 

Pinipiknn,  424 

nitras,  457 

Pinite,  290 

permanganas,  525 

Piperidina,  392,  413 

phosphas,  488 

Piperine,  413 

pioras,  450 

Piperoid  of  ginger,  218 

silicas,  450 

Pipsissewa  beer,  311 

sulphas,  459 

Pitayia,  407 

tartras,  456 

Plants,  collection  of,  78,  79 

Potassii  bromidum,  438 

cultivation,  81 

cyanuretum,  371 

Plaster,  adhesive,  653 

et  hydrarg.  iodid.,  560 

annular  com,  654 

ferrocyanuretum,  368 

arnica,  655 

iodidum,  480 

breast,  655 

PoUto  starch,  295 

court,  308 

Powder  folders,  668 

lead,  654 

Powdered  blue  mass,  590 

Logan's,  655 

gold,  565 

sedative,  655 

Powdering  drugs,  83 

spice,  657 

Powders,  advantages  and  dis- 

strengthening, 654,  657 

advantages  of,  91 

universal,  654 

and  pills,  585 

Plasters,  653    * 

anti-intermittent,  594 

spreading  of,  056 

antispasmodic,  600 

Platinum,  5G6 

calomel,  alterative,  608 

bichloride,  567 

calomel  and  jalap,  605 

chloride  of  sodium  and. 

carbonate  of  ammonia,601 

567 

Castillon's,  686 

Plumbum,  5.36 

chalk,  594 

Plumbi  acetas,  537 

composition,  701 

carbonas,  539 

diarrhoea,  593 

chloridum,  540 

dusted,  85 

iodidum,  540 

effervescing  fever,  632 

nitros,  539 

emetic,  603 

fusus,  540 

for  indigestion,  599 

ozidum  rub  rum,  537 

fumigating.  641 

semivitreum,  536 

iron  and  quinia,  596 

subacetatis  liquor,  538 

neutralizing,  605 

dilutus,  5:i8 

nitre  and  tart,  antimony, 

tnnnas,  540 

602 

Plummer'.i  pills,  608 

precipitated,  89 

Podophyllin,  190 

rhubarb    and   magnesia. 

Podophyllum,  extract  of,  184 

605 
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Powders — 

seidlits,  628 

soda,  632 

uterine  hemorrhages,  602 

yeast,  632 
Pravaie's  solution.  511 
Precipitate,  red,  562 

white,  563 
Precipitated  carbonate  of  sine, 

530 
lime,  466 

extract  of  bark,  405 

sulphur,  484 

solphuret    of   antimony, 
546 
Prepared  oyster  shell,  465 
Preparation  of  loienges,  248 

pills,  668 

syrups,  220 
Preparations  of  diet,  683 
Prescription,       abbreviations 
used  in,  574 

counter,  663 

labels,  673 
Prescriptions,  569 

classifications  of,  570 

grammatical  exp.  of,  573 

language  used  in,  571 

numerals  and  signs,  574 

writing  of,  575 
Press,  111 

ProceM  of  displacement,  117, 
U2 

dirtillation,  264 

traporation,  175 
Proeter,  syrup  of  hypophos- 
phites,  502 

phosphates,  493 

table  of  drops,  60 
Progress  of  pharmao.  ohemii- 

try,  568 
Propyle,  334 
Proof  spirits,  312 
Propylamin,  392,  417 
Protein,  300 
Protein  principles,  300 
Protiodide  of  mercury,  559 
Proto-carbonateofiron,  syrup, 
509 

citrate  of  iron,  syrup,  516 

nitrate  of  iron,  syrup,  519 
Prussian  blue,  519 
Prussiate  of  potassa,  368 
Pseudomorphia,  398 
Psoralein,  399 
Pulpec,  245 

Pulvis  aloes  et  canellse,   91, 
605 

antimonialis,  549,  91 

aromaticus,  597 

auri,  565 

jalapse  comp.,  91,605 

jacobi,  549 

ipecac,  et  opii,  01,  608 

morphiae  atten.,  597 
Punicin,  421 
Purpurin,  383 
Putcha  pat,  270 
Putrefaction,  430 
Pyridina,  392 
Pyroacetio  spirit,  285 


71« 

PyrophosphatM,  488 
PyrophosphAte  of  inni|  490 
Pyroxylio  ipirit,  S8f 
^rozylin,  288 
Pyrrolina,  892 


QuMin,  421,  426 
QatreHe,  290 
Qulikee  aMoiioe,  822 

Beed,  298 
Qainioia,  404 
QuinidU,  408 

ralphato,  408 
pUla,596 
QninUh  400 

hypophofpUto,  802 

Balto  of;  401,  402 
pUIi,  595 

tinotnre  eomp.,  140 
Quinoidine,  405 
Qoinolina,  898 


Badeiiuie1ier*f  tinetan  of  Mu- 
tate of  iron,  517 

copper,  628 
Bdiiiii,299 
Rand's  eollodloii,  27' 
BMpberry  eMesM 

BTrnp,  241,  248 

tinegar,  242  ^^ 

Rai-tail  file,  200  ^  ^ 

Reaction  of  •«.  oQi  with 
iodine,  N0.,80w  840- 
349 

nitroprnsside  of  copper, 
345,  348 
Rdaumur's  thermometer,  167 
Red  iodide  of  mercury,  568 

oil.  059 

oxide  of  lead,  537 

phosphorus,  486 

precipitate,  662 

ointment,  645,  648 

sulphuret    of    mercury, 
561 
Reel  for  string,  667 
Resinoid  extracts,  189 
Resin  of  jtilap,  189,  362 

of  podophyllum,  190 

scnminony,  190,  353 
Resins,  ,"50 
Retort,  gla{«s,  257 

receivers,  258 

stand,  262 

tin,  259 
Rhamnin,  421 
Rhodeoretiu,426 
Rhubarb  and  magnesia,  pow- 
dt'r.s  (".05 

pills,  r)03 

comp.,  603 

tinctures,  134 
Rice,  2117 

jelly.  084 
Richard's  chalk  mixture,  702 
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Biehardioii'i  wn.  phowiMrtiii, 

496 
Boclwlle  ialt»  466 
Book  oandy,  296 

nit,  451 
Booti,  edUaetlim  oC  79 
Boae,  eaonoe  of,  S70 

goranium,  289 

Up  nlTo,  048 

waiw,  104 
BodB,  852 
Bottlerln,  888 

Bnkf  for  aToldlng  inaoMyitl- 
bles,  018 

prtMriblagpilla^  §88 

apportlOAUg    qwBtltUf, 
577 

ofai(on,075 
Rump's  quinlm  tert.  408 
Bnanaa  iaiiiKlaai, 

lamp^  102 


8.        « 

Sabadfllia,  414 
Saeoharina  priaotekip  289 
Saecharometer,  70 
Saooharom  iafcamiy  587 
Saaapenum,  858 
Sago,  290 

Jelly,  084 
8alepk297 
Salioin,  428,  427 
SalSeon,  874 
Saline  draught!,  080 
Sal  KiatuB,  444 

amnoniao,  400 

dlurello,  448 

Epsomense,  469 

prunelle,  458 

Rochelle,  456 

soda,  451 
Saltpetre,  457 
Salts,  Epaom,  469 

Rochelle,  456 
SaWe,  Becker's  eye,  650 
Sandarae,  352 
Sand  bath,  169 
Sanguinarin,  193 
Sanguinarina,  193,  398 
Santalin,  383 
Santonin,  864 
Saponin,  420 

Saratoga  wat«r,  artificial,  109 
Sarkosina,  418 
SarsaparUla  syrup,  238 

syrup  for  mineral  water, 
239 

syrup  (Williams'),  234 
Sarsaparillin,  424 
Saturation,  93 
Savin,  cerate,  645,  648 
Scales,  40 
Scammonium,  353 
Scheflfer's    process    for  hypo- 
phosphites,  499 

phosphates,  495 
Scheibler's  test,  for  alkaloids, 

389 
SciUitin,  424 


8oopu]a,42I 

Seot'a  pfflib  VM 
SeropliiilariBi  tf8 
SoQunm'i 
WaiiUlMi,  41T 
8«dallvM,6«i;8M 


Mdlita 

powd«n» 
Sso^glBf  8W 

SopaarliiA,  418 


OwMiihiaiboMto 
BtM|alBhloiidi«r 


1 


Shalmi^tarHM 
8h«llM,8ftS 


Sima.48»98 
8lguta|%m 
lUaiig  in  pirtm 
Sffiala  gfjintiaii 
SOfar.    ifSmJrgm 

Soap  oiciite^  8HI 

llalBMB^  lit 

plartn,eft4 

plUa,Cil 
Soda,  eautifl,  4iS 
Boda  pMlaii^  on 
SodA 


•  f  ■ 


bioarbooas,  4fii 
boraf,  459 
oarbooai^  451 

eMtflcatM,  451 

chloras,  450 

chlorinatM  Uqaor,  458 

oholeinai.  882,  454 

et  poUumi  tartm,  4N 

hypophosphis,  500 

hypoflulplUs,  458 

nitras,  480 

phoaphaa,  452 

phospho-tiAigstai,  889 

sulphas,  451 

sulpho'vinas,  455 

tartro-citrate.  449 

TaleriaAas,  454 
SodU  chloridna,  451 

et  auri  chloridnm,  505 

et  platini  ehloridum,  507 

iodidum,  480 
Solania,  411 
Solidified  mOk,  804 
Solubility  of  ess.  oils  in  list- 

hoi,  346-348 
Soluble  citrata  of  magmda, 

473 
Soluble  tartar,  458 
Solution  (how  acconpUAsd), 
92 

disinfoeting        (1 
que's),  453 
Ledoyan's,  539 
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Solution — 

Donovan's,  654 

Fowler's,  552 

Lagol*s,  481 

Magendie's,  154 

Praraze's,  571 

of  acetate  of  ammonia,  463 
of  chinoidlne,  622 
of  potaasa,  629 

of  ammonia,  461 

of  bioarbon.  of  magnesia, 
470 

of  carbonate  of  potassa, 
444 

of  chloride  of  bariam,  476 
calcinm,  466 

of  chlorinated  soda,  453 

of  citrate  of  iron,  514 
magnesia,  472 
potassa,  630 

of  cream  tartar,  628 

of  gnn-eotton,  275 

of  iodide  of  iron,  520 

of  iodine  comp.,  431 

of  pernitrate  of  iron,  518 

of  persulphate  of  iron,  512 

of  potassa,  446 

of  quinine  and  iron,  623 

of  sulph.  morphia,  154 
Sonnensohein's  test  for  alka- 

loids,  388 
Sorbin,  290 
Soap  Tegetable,  685 
Sparteina,  416 
Spatulas,  48 
Speciajars,  35 
Specific  graTity,  61 

bottles,  62 

of  ess.  oils,  346-349 

of  liquids,  62 

of  urine,  62,  68 

of  water  at  different  tem- 
peratures, 65 
Spermaceti,  324 

cerate,  642 

mixture,  634 

oU,  330 
Spice  mill,  48,  89 
Spiced  syrup  of  rhubarb,  226 
Spirit  lamps,  159 
Spirit  of  ether,  comp.,  316 
nit.,  317 

of  ammonia,  461 
aromatic,  462 

of  chloride  of  iron,  572 

of  juniper,  267 

of  lavender,  207 
comp.,  267 

of  mindererus,  468 

of  nutmeg,  267 

of  rosemary,  267 

wood,  284 
Spiritus,  syllabus  of,  267 
Spirol,  374 

Spitta*8  loienges,  254 
Spriti,  664 
Staphisaina,  394 
Starch,  287,  295 
Stas'  test  for  alkal.,  390 
Steam  bath,  177 
Steam  displacement,  128 


Stearin,  324 
Stearoptene,  342 
Still,  copper,  257 

pharmaceutical,  264 
Stimulants,  600,  624 
Straining,  strainers,  95 
Strawberry  syrup,  241 
Strengthening    plaster,    654, 

657 
Struthiin,  420 
Strychnia,  408 

salts  of,  409 
Strychnos  alkaloids,  408 
Styracin,  355 
Styrax,  353 
Styrole,  355 
Subacetate  of  lead,  588 

copper,  528 
Sub -borate  of  soda,  459 
Subcarbonate  of  iron,  500 
Subnitrate  of  bismuth,  544 
Subscription,  578 
Subsulphate  of  mercury,  558 
Succinic  fermentation,  359 
Succinum,  352 
Suet,  327 
Sugar,  289 

cane,  289,  291 

coated  pills,  609 

ergot,  290 

fruit,  289 

granules,  610 

grape,  289,  293 

manna,  290,  292 

milk,  290,  293 

of  lead,  537 

pellets,  610 
Sulphate  of  alumina,  478 

alumina  and  potassa,  477 

cadmium,  534 

oinchonia,  404 

oopper,  526 

iron,  508,  512 

and  ammonia,  513 
and  quinia,  509 

magnesia,  469 

manganese,  523 

mercury,  558 

morphia,  395 

nickel,  535 

potassa,  459 

quinia,  401 

quinidia,  403 

soda.  451 

strychnia,  409 

line,  531 
Sulphosinapisin,  424 
Sulphovinate  of  soda,  455 
Sulphur,  483 

iodide  of,  484 

precipitated,  484 

ointment,  645 
Sulphuret   of  ammonium, 
464 

antimony,  546,  547 
and  calcium,  548 
and  sodium,  547 

calcium,  469 

iron,  522 

and  potassium,  522 

magneiiam,  475 


Sulphuret — 

mercury  (black),  562 
(red),  561 
Sulphuretted  hydrogen,  439 

oils,  341,  349 
Sulphuric  ether,  314 
Superscription,  576 
Suppositories,  611 
Surinamina,  400 
Street  oU,  327 
Sweet  spirit  of  nitre,  317 
Swift's  drug  mill,  47 
Syrup,  acetate  of  magnesia,  745 

almond,  227,  240 

anthemis,  228 

assafoetida,  235 

bittersweet,  231 

blackberry,  242 
aromat.,  242 
root,  230 

bromide  of  iron,  521 

capsicum,  239 

carrageen,  229 

chamomile,  228 

cherry,  242 

chimaphila,  228 

coffee,  243 

cream,  243 

citrate  of  iron,  516 

citric  acid,  226 

cream,  243 

dulcamara,  231 

fMtlfious  cream,  244 

llrotfwort,  23i) 

ftiit,  241 

ffiills,  234 
'  {arlic,  226 

gillenia,  232 

ginger,  226,  239 

gum  Arabic,  227 
ive  (Coze's),  222,  224 
hypophosphites,  502,  508 
hypophosphite  of  iron,  504 
lime,  502 
manganese,  504 
iodide  of  iron,  520 
manganese,  524 
and  iron,  524 
iodohydrarg.  potassa  and 

iron,  561 
ipecac,  223 
Jackson's  pectoral,  233 
lactucarinm,  235 
lemon,  227,  237 
lime,  468 
manna,  234 
nectar,  244 
orange-peel,  222,  238 
orgeat,  227,  240 
phosphates    comp.,    492, 
495,  496 
undissolved,  494 
phosphate  of  iron,  498 
and    ammonia 
497 
lime,  491,  492 
iron,  493 
manganese,  497 
pine-apple,  248 
pipsissewa,  228 
poppy,  231 
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Syrup — 

proto-carbonate   of  iron, 
609 

proto-citrate  of  iron,  516 

proto-nitrate  of  iron,  519 

prunas  Virf^iniana,  222 

pyro-phosphate  of    iron, 
497 

raspberry,  241,  343 

rhatany,  222,  226 

rhubarb,  simple,  223,  225 
spiced,  226 

iarsaparilla,  223,  239 
WUliams's,  234 

senega,  222,  223 

senna,  222 

simple,  220 

squills,  226 

comp.,  222,  223 

strawberry,  241 

sulphate  of  morphia,  232 

superphosphate    of   iron, 
498 

sweet  gum  bark,  230 

tolu,  226 

uva  ursi,  229 

vanilla,  243 

wild  cherry,  222 
Syrups,  straining  of,  95 
Sydenham's  laudanum,  153 
Symbols  in  prescription,  574 
Synonyms  in  prescription,  572 


Tablets  of  wild  cherry,  252 
Tannate  of  cinohonia,  404 

iron,  517 

lead,  540 

quinia,  403 

strychnia,  409 
Tannic  acid,  376 
Tapioca,  296 

preparation  of,  684 
Tar  beer,  145 

ointment,  645 
Taraxacin,  422 
Tartar,  456 

emetic,  548 
Tartaric  acid,  357 
Tartarus  borazatus,  457 
Tartrate  of  antimony  and  po- 
tassa,  548 

iron,  518 

and  ammonia,  518 
an<l  potassa,  517 

potaasa,  456 

quinia,  402 
Tartro-citrate  of  soda,  449 
Taurina,  418 
Terebinthina,  352 
Terms  used  in   prescriptions, 

578 
Testa,  302 

Testa  prffiparata,  456 
Tests  for  alkaloids,  388,  415 

alumina,  477 

ammonia,  443 

antimony,  545 

arsenic,  551 


Tests- 
baryta,  475 

bicarbonates,  440 

bismuth,  543 

cadmium,  534 

cobalt,  534 

diabetic  sugar,  293 

essential  oils,  344-349 

fusel  oil,  313 

gold,  564 

grape  sugar,  293 

hydro-sulphuric  aoid,  439 

iron,  506 

lead,  536 

lime,  464 

magnesia,  469 

manganese,  522 

mercury,  555 

muriatic  aoid,  435 

nickel,  535 

nitric  aoid,  436 

opium,  390,  398 

origin  of  alcohol,  310 

phosphoric  aoid,  440 

platinum,  567 

potassa,  443 

quinia,  406 

renins,  355 

silver,  541 

soda,  443 

sulphuretted  hydrogen, 
439 

sulphuric  aoid,  438 

zino,  529 
Tetter-ointment,  649,  650 
Thebaia,  397 
Theina,  399 
Theobromina,  399 
Theriaoa  Andronica,  246 
Thermometers,  167 
Thomas'  nipple  wash,  637 
Thompson's   syrup  of    hypo- 
phosphites,  503 
Tiles,  pill,  49,  669 
TinctursB,  130 

Tincturaaconitifoliorum,  132, 
140 
(Flemming's),  140 
radicis,  135,  140 

ftloes,  132 

et  myrrhss,  136 

arnicas,  139 

assafoctidas,  136 

belladonnas,  132 

benzoini  comp.,  136 

camphors?,  136 

cannabis  Indicse,  133 
rotheria,  150 

cantharidis,  133 
u>therea,  149 

capsici,  133 

cardamomi,  133 
comp.,  133 

castorei,  136 

catechu,  133 

cinchonac,  138 

cinchonsc,  comp.,  133 
et  quassia  comp.,  138 
ferrata,  138,  623 

cinnamomi,  133 
comp.,  133 


Tinotura — 

oolchici  seminis,  132 

actherea,  140 
colombae,  133 
conii,  132 
cubebe,  133 

Ktherea,  149 
digitalis,  132 
ferri  acetatis,  517 

amara,  138 

ohloridi,  510 
galls,  133 

gentianao  comp. ,  133 
guaiaoi,  136 

setherea,  149 

ammoniata,  137 

(Dewees^),  141 
hellebori,  134 
humuU,  133 
hyoscyami,  132 
iodinii,  136,  481 

comp.,  136,  4S1 

i'alapsB,  134 
LrameriaB,  133 
kino,  133 
lobelias,  132 
lupulinac,  136 
matico,  139 
myrrhfB,  136 
nuois  vomicas,  135 
ol.  month,  pip.,  136 

vir.,  136 
opii,  152 

acet.,  153 

camph.,  151 
quassiac,  138 
quiniae  composita,  140 
rhei,  134 

aromatica,  141 

et  aloes,  134 

et  gentiana?.  134 

et  sennac,  134 
sanguinarise,  132 
saponis  camphorata,  136 
scillae,  132 
serpentariaD,  133 
sennce  et  jalapa?,  134 
stramonii,  132 
strychnia',  140 
tolutani,  136 
Valerianae,  133 

ammoniat.,  137 
veratri  viridiji,  135 
zingiber  is,  136 
Tincture,  Asiatic,  for  cholera, 
149 
bottles,  35 
benzoated.  260 
of  iron,  bitter,  138 
of  mu.ik,  272 
Tinctures,  ammoniated,  137 
astringent      and       tonk 

group,  133,  134 
cathartic  group,  134 
ethereal,  unofficinal,  148 
officinal,  132 
narcotic  group,  132.  134, 

135 
resinous  group,  136 
saturated,  135 
stimulant  group,  133,  134 
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Tinctures — 

stomnchio  group,  134, 135 

tonic,  133 

QDofficinal,  137 
Toaat  water.  083 
Tobacco  knife,  87 

ointment,  652 
Tolu,  353 
Toilet  water?,  269 
Toluidino.  398 
Tonic  and  aromatic  pills,  508 

pills  and  powders,   594- 
599 
Tonics,  594,  622,  691 
Tooth-paste,  284 
Tooth-powder,  284 
Tons  les  mois,  296 
Tragacanth,  297 
Tripod,  50 
Trochisci,     611.       (Se«     Lo- 

ztnget.) 
Trochisci,  officinal,  250 

unofficinal,  250 
Trommer's  test  for  sugar,  294 
Turner's  cerate,  045,  648 
Turlington's  balsam,  701 
Turpentine,  352 

mixture,  625 

Venice,  352 
Turpeth  mineral,  558 
Tutia— tutty,  530 
Twigg's  hair  dye,  484 
Tyrosina,  418 
Tyson's  antimon.  powder,  550 


U 


Ulmus,  298 

Unguenta.     (See  Ointment*,) 
Unguentum  alii,  657 
aeon  it  i,  649 
althwae,  651 
antiiuonii,  645 
aqua*  roii«>,  642,  643 
bolladonnao,  645 
cantharidis,  651 
creai^oti,  645 
cupri  Hubacet.,  645 
elemi,  044 
gallas  645 
hydrnrpyri,  645 

ammon.,  645 

nitratifl,  052 

oxid.  rub.,  645 
iodinii,  045 

comp.,  645 
mezerei,  051 
picis  Uquidro,  645 
plumb i  carb.,  645 
potasiaii  iodidi,  645 
simplex,  042 
strnmonii,  045 
sulphuris,  645 

oomp.,  645 
tabaci,  051 

comp.,  652 
Teratri  albi,  645 
zinoi  oxidi,  645 
Universal  plaster,  654 


Urea,  418 
Urinometers,  68 
Ursin.  422,  426 
Urson,  422 


Valerianic  acid,  372 
Valerianate  of  ammonia,  463 

of  bismuth,  544 

of  iron,  522 

of  morphia,  397 

of  quinia,  403 

of  soda,  454 

of  zinc,  534 
Vallette's  mai»,  591 
Value  of  weights,  55 
Vance's  rheumatism  pills,  602 
Vanilla  syrup,  243 
Vanillin,  424,  428 
Vegetable  acid.«.  357-380,  383 

alkaloids,  390-418 

caustic,  447 

soup,  685 
Veratria,  413.  414 
Verbena  water,  271 
Verdigris,  528 

ointment,  645 
Vermilion,  561 
Vials,  51 

lip  of,  52,  671 
Vina  medicata,  141 
Vinegar,  146 

aromatic,  272 

of  opium,  153 

raspberry,  242 
Vinous  fermentation,  308 
Vinum  aloes,  142 

antimony,  142,  549 

album,  141 

aromatic,  142 

colchici  rad.,  142 
seminis,  142 

ergotsB,  142 

ipecac  uanhsD,  142 

opii,  153 

pic  is,  145 

rhei,  142 

rubrum,  141 

tabaci,  142 

veratri  albi,  142 
Violia,  399 

Viscous  fermentation,  310 
Vitriolated  tartar,  459 
Vitriol,  blue,  526 

green,  508 

oil  of,  438 

white.  530 
Volatile  liniment,  658 

oils,  334 

tinctures,  137 


W 

Ward's  paste,  246 
Warming  plaster,  654 
Wash,  black,  639 
mouth,  279,  639 


Wash- 
yellow,  636 
Washed  ether,  260 
Wa.«hing  soda,  451 
Water  bath,  169 

Cologne,  208,  209 

laven<ler,  272 

rose,  104 

Terbena,  271 
Waters,  medicated,  103 
Wax,  324 
Weights,  apothecaries,  43 

Avery's,  43 

avoirdupois,  54,  57 

brass,  43 

commercial,  54 

cup,  44 

officinal,  43,  54,  56 

comparison  of,  50 
Welter's  bitters,  375 
Whiskey,  311 
White  arsenic,  552 

lead,  530 

of  egg,  301 

precipitate,  503 

vitriol,  530 
Whitehead's  essence  of  mus- 
tard, 702 
Wiegand's  retort  stand,  177 

powder  folder,  008 

string  reel,  067 

syrup  of  phosphates,  492 
Wild  cherry  UbletH,  252 
Williams'  sarsuparilla,  234 
WUlow  charcoal,  283 
Wine,  141,  311 

aloes,  142 

aromatic,  143 

cinchona  <fc  cocoa,  14j 

colchicum  root,  1(2 
seed,  142 

iron,  143 

bitter,  144 

opium,  153 

pepsin,  144 

port,  14  L 

sherrv,  141 

tar,  145 

whey,  305,  085 

wild  cherry  bark,  144 
Wistar's  lozengiv«,  I'j.'i 
Wood  charcoal,  283 

naphtha.  285 
Worm  tea,  703 
Writing  prescription.*,  j7.*i 


X 


Xanthoxylin,  421 
Xanthopicrite,  421 
Xyloidin,  282 
Xylostein,  422 


Teast,  310 

Teast  powders,  032 

Yellow  wash,  630 


720 


INDEX. 


Telkofegg,  301 

Tield  of  688.  oils,  346-849 


Zimmer's  qainia  test,  406 
Zinoi  aoetasi  531 


Zinoi— 

oarbonas  impitniB,  520 

prfficip.,  630 
chloridam,  532 
oyanaretnm,  533 
ferrooyanuretiim,  538 
iodidum,  533 
laotas,  533 


Zinoi— 

oxidvm,  631 

impnrns,  530 
phosphM,  491 
sulphas,  530 
valerianas,  584 

Zinoom,  629 


THE   END. 
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Fownes*  Manual  of  Chemistry,       ........."  15 
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Parrisb's  Practical  Pharmacy, '<  25 
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Watson's  Practice  of  Physic, "  30 
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mt  least  two  hundrea  and  eighty  large  octavo  pages,  handsomely  and  appropriately  illusvr^ 

wherever  necessary.    It  has  now  been  issued  regularly  for  nearly  poett  yeara^  and  vv  ' 
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M~-<..  —..  -™..". ".  .—  preieni  cdiior  for  more  IhBd  a  quarlor  or  ■  ceniury.  ThRMjdoi 
long  Beriwl,  <t  bus  main iHiOEd  iIi  ponlion  u  Uw  higke^l  rank  ol  Diedica]  jerxxlicabbaaiil 
■ndabn»il,  toA  Bob  (Bfeivtd  ih«  cordial  supporufilip  eniire  pfofewion  lo  [his  oomirr,    lu  1»    _ 

CoUsboniUirt  wlllbe  rniind  to  cunlain  a  lar^te  auniteruf  Ibe  mufl  dixliliglli^tuH)  DBBM  rflb  |» 
rcMion  in  every  wvl ton  anhc  Uailed  Slalei,  readering  lite  dcpamncni  Mrulcd  lo 

ORIGINAL    COMMUNICATIONS 

A>  the  BiiD  al  Ihr  Journal,  however,  i»  tu  combine  itae  a<fvuiiia«eB  presealeit  Ity  all    the  d^raa 

REVIEW    DEPARTMENT 

«illbefoimdei1«ude<l«nd  impertiiil  review*  of  all  imponanl  new  »orlt".  prvMaiiat  iubjaRiii 

BIBLIOaRAFBICAI.    HGTICBB, 

«L-liKlin(  DMTly  all  IIU)  niedicsl  publican 
a  otHMoe  aelaeuuu  ul  ilw  loure  impuriuii 

QUARTEKLY  SUMMARY, 

neing  ■  verjr  fuU  and  complete  abolruci,  uieinixlically  arruoged,  ol  tbc 

IIPKOVEKBRTB  IND  illSCOVfiKlES  IN  TUB  IKUICAL  SCISHCKI. 

TbiBdeparlraenlofihe  Journal,  w  inipDi 
L-aic  on  Ibe  pan  of  [he  cdiUir,     i  I  it  ulari  " 

iHe  reFeacvben  ol  Ibe  reader  id  purruil  .        .  ,  . 

lull  u>d  Bccuraie  dJReM  ol'all  uliMrvaliona,  d»C(ivrrie».  and  iiiventiiiaF  recordrd  in  every  tiniKla  ^ 
medini  Fcieace.  Tbe  very  eiUni>ive  amiigvoienu  oT  ihc  puUirbera  arc  auch  M  to  aflard  lo  ^hM 
Ediiur  Complete  materiala  lur  ibu  purport,  *»  be  uol  only  regufuly  receivra 

ALL  TUB  AMERICAN  MEDICAL  AND  SCIENTlFiO  PBRI0DICAL8, 

Hued  ill  GreBI  Britain  and  ua  tbe  Cu 
iplele  tbNI 

[fejny  ftt*.  H 
publiiliert  lenl  tbat  no  prom iKt  lor  ine  Juium  are  uecexaary;  but  IbUBC  wlio  may  deairrlerfl 
nril  liioe  lo  aubwribe,  eao  r«sl  a^sured  Ihai  no  eurliou  will  be  spared  to  nuinlaia  the  Jevraall 
ibe  higb  poitiliun  wbicb  il  has  ucvupied  fur  mi  long  a  period. 

By  refcrence  to  tbe  lermi  it  will  be  seen  i  hai,  in 
practical  iiifonnolion  on  every  brunch  of  medical  m 
b^comea  enlilled,  wiiboul  lurlber  cbiirge,  lo 

THE  MEDICAL  NEWS  AND  LIBRARY, 

a  moDIbly  periodical  of  thirty-lwo  larBB  octavo  pagea.     ln  "  Nswa  DirAKT"'* 

current  infornialion  olthe  day,  while  the  "  Library  UErfRmsT"  isdevuted  ._  , 

ard  works  nu  varioua  braiichei  of  medicine.  Wiihin  a  few  years,  Bubtwribers  hare  Ihiu  legBivo', 
wilhoul  rxpenie,  many  works  of  Ibe  hishent  characler  and  praclieal  vmliie,  >u<-b  an  "  WalH«V 
Praolice,''  "  Todd  and  Howman'i'  Pbymology,"  "  Maigaigne'n  Surgery,"  "  Weal  ut  C*il*rr," 
'<  Wul  oa  Femalex,  Pari  1  ,"  '•  Haber-hon  on  Ibe  AlimEuinry  Caaat,"  Ace. 

While  ID  tbe  number  for  January,  ISuO,  i*  cummenced  ■  new  and  higbly  kmpurlaal  Work, 
CLINICAL   LECTURES  ON   THE    DISEASES   OF   WOMEN. 
Ill  PhokssobJ,  Y.  SIMPSON,  o(  Edmburgh- 
WITfcl   NUMEUOUS   HANDSOME   ILLUSTRATIONS. 

There  Leciure*,  jiubiisbed  in  England  under  Ibe  tupervi^ion  of  the  Aulhor,  carry  wt(h  ihm  til 
me  welgnl  uf  bis  wide  eiperlmce  and  di•llllgui^bcJ  ^'[luiatioti.  Their  eraiaenlly  pranicaJ  Bainm 
sod  Ibe  iinpurlanoe  of  tbe  subject  treated  cuannt  lul  to  reader  Ibem  in  the  bigbeft  degree  una 
lacioiy  to  Bubrcnben,  who  can  ihii»  tccuie  itaein  willioul  coal.     Tbe  preKOI  ia  IhereAmipar 

iicularly  eliBibIc  tiiiis  lor  geiiikinen  to  ciunmeoee  Ibcir  «ob«!riptiuos. 


EMBRfiCINB  NEKRLr  SIXTEEK  HUNOnED  LARGE  OCTAVO  PAGES. 

loony  pari  ol  Ihe  Uaiied  Stales,  Iree  of  poilBge. 
«  subscribers  wno  do  uui  pay  ui  advance  will  ueu 

r  own  poBiaxe  on  Ibe  reiieipt  uf  each  number.     Tl 

JuuruoJ  will  tbua  be  apparent. 

le  Meiiiual  News  and  Library  IB  in  nv  .-use  -vnt  wiihoDI  advanire  paymenl, 
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ASHTON   IT.  J.l, 
ON   THE  DISEASES,  INJURIES,  AND   MALFORMATIONS   OF   THE 

RECTUM  AND  AN'U3:wilh  rpmirli!<  on  HabiiiialCun»ilpoiion      Frnm  lbs  third  and  «nlirgi7tl 

uf  abuui  300  pageii.     (JVsw  Rtad^.i    %i  00. 
IXTBODDOTiON,     CuirTEBj.  IrtilBlion  and  Itching  of  Ibe  Adu4.     IL  InSBinmiljon  and  Eicorii- 
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nnrrhoidal  Aacciiont.  X.  GniarKni 
(II.  AbMBS*  our  the  R«luin.  XU 
lunf  oTIbe  Rectum.  XVI.  MiMhubi 
\V1[|.    Forrign  Dudiei  ia  the  Keel 

ThE  DUMt  ciinipleie  nns  wo  pouua  oa  U 
tUdita-CHfurtital  Jtnjiv. 


tlBtt\y  mil  lyninprBhinilTaly,  Bibsil  Inn  diButeli, 
wrIKcn,  irr  iDeiintialablc.    They  hira  b»a  100- 

ITBlled  8«lea  were  tkc  rnlninc  placed  wilhia  Ihs 


orihelLHMum.  VIII.  Utceraliua  irftlNi  Kecluni.  IX.  lU- 
■nenlorHemorrhoidal  Vain*.  XI.  Prolanuia  otihe  Roclunl. 
Ul.  FiacnlainAi...,     XIV.  Polypiof  (hBReOlum.    XV.  arte- 

-  -   -  xvn  I ■  "     -  ■   " 


»  of  the  Rnjium. 


g  Rocium.    X.K.  ilab 


irnfal  aumlnatiiiB  of  tlia  v< 

ira  and  Baawmponriea,  ihal 
■'  ■    -iialf  u/u.B  I 


pceiiaeeHara  and  BDawmponnea,  ihal  Ika  hsil  «ay 

TIED  ■irnia  the  caaeliilla(jM'*(i«pliatKi*(,waaM 
ba  (u  Drarfda  hlnietf  wilh  a  «  «/  nT  lae  bwh  tnm 
whlen  it  haa  Iwn  takea.  aad  MlttatlT  W  Ha  Iti 

a"  i^umpa'iBd^eryBQt  blMilBf  —  dm.  JaanaJ  MU. 


ALLEN   (J.    M.l,    M.  O., 
Profeusi  or  Aanlnmy  la  ihsPcoDiylfania  HKlical  Colltfe,  Ac, 

THE  PRACTICAL  ANATOMIST;  or,  The  Student'ii  Guide  iu  iho  Dissecting. 

KOOM.     With  aH  illuatraliooa.     In  one  huid>(iiiii:  royal  12mo.  VDlumc,  of  over  ttOO  pages,  lea- 
ther,   fu  za. 


eBidei'>  Which  we,  of  la 
■ollca,  wa[«l  emiMaitt 
la  BBpariur  to  aay  of  thai 


Dimied  ai  thia,  and 


Wel>ellav«liinbr<ne  nf 
lluitriiled.  Weil  prilled,  and 


t  niHUaKTal  wnrti 


practical  kanwlMlge  oT 

ANATOMICAL   ATLA5. 
By  Professors  H.  II.  Smitb  and  W.  E.  Horneh  of  l.lic  University  of  Pennsyl- 
vania.    1  vol.  8vo.,  extra  elolh,  with  nearly  0^0  illutLniione.    B^  See  Smith,  p.  27. 


ABEL  (F.   A.),    F.C.  S.   AND   C.    L.    BLOXAM. 
HANDBOOK  OF  CHEMISTRY,  Theoretical,  Pnwtical,  and  Technical;  with  a 

Ri^camniendalory  Prefsce  hy  L)r.  HorMANH.     In  one  large  octavo  volume,  extra  doth,  of  S8S 
pagei,  with  illuaiialtuas.    t3  33. 

ASHWELL   (SAMUEL),  M.O., 
A  PEACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN 

IllmlrateilbyCawaderlvedftom  Hospital  and  Private  Prsct ice.  Third  American,  Imm  the  ThirO 
and  PBviaed  London  edition.    In  one  .*lavo  volume,  extra  clolh,  ol  528  page*.     »3  00. 
The  mnal  bifCuI  piacliul  wnrh  rm  Ibe  mbjecl  in  I     The  laoit  able,  and  ceruinlv  the  moil  laadar* 
the  EiiKliih  taniruage.  — £»»■■  Jfid.  tmd  S1it|.    aad  praelml,  wurktm  fFinaleifiicuri  thai  we  tiavi 
Jo«rMj.  1  ret  <r'^—M,dic0.Ck,n,rrUai  ««■«■■, 

ARNOTT  (NEILLI,  M.  D. 
ELEMENTS    OF    PHYSICS;    or  Natural  Philoaophy,  OenenJ  and  MediwJ. 

Written  lor  univereal  u-e,  in  plain  or  nim-iechnical  languiife.     A  new  eiiilion,  by  Ismc  Hat*, 
■■  •■      "  --"'■ '— ■—  '•'"" ■■  -'-■■nwo  hundred  iHnatre- 


avo  ToJume,  leather,  uF  434  pages,  with 


BIRD  (QOLDINQ),  A.  M.,  M.  D.,  &c. 
URINARY     DEPOSITS:     THEIR     DIAGNOSIS,    PATHOLOGY,    AND 

THERAPEUTICAL  INDICATIONS.     Edited  by  GoiarND  Llovd  BiiriTT.  M.  D.     Anew 


If  l,ii,id.) 


wood.    In  Of 


inanee  of  ibe  duly  thus  devolving  on  him,  llr.  Birkcil  ha>  dednloaaly 
endesvoied'io  earry  oiii  Iba  authuc'a  plan  l>y  iniroducmg  lucb  new  mailer  and  muditcalioaa  oi 
Ihe  ieit  an  the  progrev*  of  icinnce  haa  called  for.  Nolwiibeiindiog  Ibe  ulmosi  care  to  l»ep  the 
worh  wlthm  a  rvaaooable  oompaai,  ihete  additions  have  nnullBd  ig  a  ootiudBrable  eDlatBoneal . 
Il  IS,  Iherarore,  hoped  that  it  will  be  round  fully  up  lo  the  preKnt  eondilion  of  ih 
tha  reputalion  of  the  volumeaa  a  clear,  cumpleie,  and  et 


id  compendioui  m 


t,  Witt  be  fully  mail 
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BUDD  (QEORQE),  M.  D.,  F.  R.  8., 

Profeuor  of  Medicine  in  King >■  College,  Loadon. 

ON  DISEASES  OF  THE  LIVER.      Third  American,  from  the  thiid  and 

enlarged  London  edition.    In  one  very  handsome  octaro  volume,  extra  cloth,  with  four  beaoti- 
fully  colored  plates,  and  numerous  wood-cuts.    pp.  500.    $3  00. 


Has  fairly  eitabliihed  for  itself  a  place  among  the 
classical  medical  literatare  of  Eitfland. — Brttisk 
tmd  Fortign  MedieO'Ckir.  RivitWf  July,  1857. 

Dr.  Bodd'i  Treatiee  on  Diseases  of  the  Liver  is 
BOW  a  standard  work  in  Medical  literature,  and  dar- 
ing the  intervals  which  have  elapsed  between  the 
laeeessive  editions,  the  author  has  incorporated  into 
the  text  the  most  striking  novelties  which  have  cha- 
racterized the  recent  prtM^rcH  of  hepatic  physiology 
and  pathology ;  lo  thatafthoogh  the  sixe  of  the  boM 


is  not  perceptibly  ehaaged,  the  history  of  liver  dis- 
eases is  made  more  complete,  and  is  kept  apoa  a  level 
with  the  progrcH  of  modem  science.  It  la  the  beet 
work  on  Diseases  of  the  Liver  in  any  lajiwi^e^— ^ 
L9tid9n  Mid.  Timts  and  O^M^tU^  Jane  SI7,  087. 

This  work,  now  the  standard  book  of  refereeee  oa 
the  difeasee  of  which  it  trrats,  has  been  earefUly 
revised,  and  many  new  illastratioBa  of  the  views  sf 
the  learned  author  added  in  the  preeeat  editkHw— 
Dublin  Qmart4rl9  /ottmoi,  Ang.  li657. 


BT  THB  8AMX  AUTHOE. 


ON  THB  ORGANIC  DISEASES  AND  FUNCTIONAL  DISORDEBS  Of 

TH£  STOMACH.    In  one  neat  octavo  volume,  extra  cloth.    $1  50. 


BUCKNILL  (J.  C),  M.  D., 

Medieal  Saperintendent  of  the  Devon  County  Lunatic  Asylum;  and 

DANIEL  H.  TUKE,  M.  D., 

Visiting  Medical  Ofieer  to  the  York  Retreat. 

A  MANUAL  OF  PSTCHOLOOICAL  MEDICINE;  ooniaiDing  the  Bkkorjf 

Nosology,  Def oription,  Statistics,  Diagnosis,  Pathology,  and  Treatment  of  INSANITY.    With 
a  Plate.    In  ooe  handsome  octavo  volume,  of  536  pages.    S3  00. 

The  increase  of  mental  disease  in  its  various  forms,  and  the  difficult  questions  to  which  it  is 
constantly  giving  rise,  render  the  subject  one  of  daily  enhanced  interest,  requiring  on  the  pert  of 
the  ph3r8ioian  a  constantly  greater  familiarity  with  this,  the  most  perpjexing  branch  of  his  proAe- 
sion.  At  the  same  time  there  has  been  for  some  yeers  no  work  eocessible  in  this  csoentry,  present- 
ing the  results  of  recent  investigations  in  the  Diagnosis  and  Prognosis  of  Insanity,  and  the  gieetly 
improved  methods  of  treatment  which  have  done  so  much  in  alleviating  the  condition  or  reetoring 
the  health  of  the  insane.  To  fill  this  vacancy  the  publishers  present  this  volume,  assured  that 
the  distinguiHhed  reputation  and  experience  of  the  authors  will  entitle  it  at  once  to  the  confidence 
of  both  student  and  practitioner.  Its  scope  may  be  gathered  from  the  declaration  of  the  aothort 
that  <*  their  aim  has  oeen  to  supply  a  text- book  which  may  serve  as  a  guide  in  the  acquisition  of 
such  knowledge,  i^ufficiently  elementary  to  be  adapted  to  the  wants  of  the  student,  and  suAcie 
modem  in  its  views  and  explicit  in  its  teaching  to  suffice  for  the  demands  of  the  practitioner." 


BENNETT  (J.    HUQHE8),   M.  D.,   F.  R.  8.  E., 

Professor  of  Clinical  Medicine  in  the  University  of  Edinburgh,  fte. 

THB  PATHOLOGY  AND  TREATMENT  OP  PULMONARY  TUBERCU- 

LOSIS,  and  on  the  Local  Medication  of  Pharyngeal  and  Laryngeal  Diseases  frequently  mistaken 
for  or  associated  with.  Phthisis.    One  vol.  8vo.,extra  cloth,  with  wood-cuts.    pp.  ISJO.    $1  33. 


BENNETT  (HENRY),  M.  D. 

A  PRACTICAL  TREATISE  ON  INFLAMMATION  OP  THE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  its  connection  with  Uterine  Disease.  To  which 
is  added,  a  Review  of  the  present  stale  of  Uterine  Pathology.  PiAh  American,  from  the  third 
English  edition.    In  ooe  octavo  volume,  of  about  900  pages,  extra  doth.  S2  00.    (JVetr  R^adf.) 

The  ill  health  of  the  author  having  prevented  the  promised  revision  of  this  work,  the  present 
edition  is  a  reprint  of  the  last,  without  alteration.  As  the  volume  has  been  tor  soma  time  out  of 
print,  gentlemen  desiring  copies  can  now  procure  them. 


BOWMAN  (JOHN  E.),  M.D. 

PRACTICAL  HANDBOOK  OF   MEDICAL  CHEMISTRY.    Seoond  Ame- 

hcan,  from  the  third  and  revised  Englii^h  Edition.    In  one  neat  volume,  royal  IQnso.,  extra  cloth, 
with  numerous  iUiutrations.    pp.  288.    $1  25. 


BT  THE  SAMB  AUTHOR. 


INTRODUCTION  TO  PRACTICAL  CHEMISTRY,  INCLUDING  ANA- 
LYSIS. Second  American,  from  the  second  and  revised  London  CMiition.  WithnumeroasiUns- 
trations.    In  one  neat  vol.,  royal  12mo.,  extra  cloth,    pp.  350.    SI  35. 


BEALE  ON  THE  LAWS  OF  HEALTH  IN  RE- 
LATION TO  MIND  AND  BODY.  A  Series  of 
Letters  from  an  old  Practitioner  to  a  Patieat.  In 
one  vulame,  royal  ISmo.,  extra  eloth.  pp.  996. 
80  cents. 

BUSHNAN'S  PHYSIOLOGY  OP  ANIMAL  AND 
VEGETABLE  LIFE;  a  Popular  Treatise  oa  the 
Fonetions  and  Phenomena  of  Organic  Life.  In 
ene  handsome  royal  19mo.  volarae,  extra  eloth, 
with  over  100  illastrations.    pp.S94.    80  seats. 


BUCKLER  ON  THE  ETIOLOGY,  PATHOLOGT, 
AND  TREATMENT  OF  FIBRO-BRONCRI- 
TIS  AND  RHEUMATIC  PNEUMONIA.     Is 

oae  8vo.  volume,  extra  cloth,    pp.  ISO.    •!  tS. 

BLOOD  AND  URINE  (MANUALS  ON).  BY 
JOHN  WILLIAM  GRIFFITH,  O.  OWEN 
REESE,  AND  ALFRED  MARKWICK.  Oae 
thick  volnme,  royal  ISmo.,  extra  eloih,  with 
plates,    pp.  MO.    fl  S5. 

BRODIB*8  CLINICAL  LECTURES  ON  SUR- 
GERY.   Ivol.Svo.  eloth.    3Mpp.    Slfli. 


AND   SCIENTIFIC    PUBLICATIONS. 


BARCLAY  (A.  W.),  M.  D., 
AMiiUDt  PbTiiciao  to  at.  QrDigc'i  HoipiUI,  Jfce. 

A  MANUAL  OF  MEDICAL  DIAGNOSIS;   being  mo  AnalyBia  of  the  BigoB 
udSymplDiDiofDiHBw.    lno<Hia(:>laouvi>VQlume,eitr>dolb,or434|wge*.  13  00.    (LaUly 
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BAHTLETT  (ELISHA),  M.  O. 
THE   mSTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OP  THE  UNITEU  STATES.  A  newand  reTiaod  edilion.  By  Alokzo  Clari,  M.  D.,  Pror. 
Di  Faihology  and  Praclu^al  MediciDo  in  the  N.  ¥.  College  of  Phyaioanf  and  Surgeoni,  im.  lo 
one  DCUvo  volume,  of  iil  hUDdred  page>,  extra  ctolh.    Price  t3  00. 

It  II  the  beat  work  on  Tevera  which  haa  annoaled     Inrr.     Hit  ■iinnliill,.iia  add  murh  la  Iba  interral  1.1 
•aiaTully  availed  himaeir  of  all  iornrniauaa  axiat-    I 


BgaDM  Ibe  «b]«i  in  the  Ola  u 
Uiat  tBedoctnaeaadyaDced  araOraBKni  aown  to  toe 

JtHlleal  Science— -t(»t3<Hi  Mid.  Timti  mm*  ffuaiu, 
Hay  i.  IBST. 

Thla  eicellenl  moDiwniph  rm  hbrtit  diaeaw,  haa 
aluod  deaervedly  hiih  iioee  ila  gral  publieatluii. 
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BROWN   (ISAAC    BAKER), 


ON  SOME  DISEASES  OF  WOMEN  ADMITTING  OP  SURGICAL  TREAT- 
MENT.    Willi  taaodBDine  illualraliona.     Ooerol.  8ro.,  eilra  clolh,  pp.  274.     «1  60. 

tino  IB  the  operaliye  trcnlneDl  of  aniidry  dlaeaan  {aocoachaar^-^iniaiiaa/Hiniai. 
andlBJarleaioirhleb  remaleaar*  pMaliafly  aeblMI.  |     ^^  ham  nn  h».if.ilnii  In  ••»ni«ti...i.«i>.«  iki.  >..»> 
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BLANCHARU  Jc  LEA'S   MEDICAL  * 

CARPENTER  (WILLIAM   B.),  M.  O.,  F.  R.  8.,  Ite., 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  appltcsdoiiB  t« 
Ptycbologry,  Fiilholiwy,  Thcrapeulicf ,  Hygjene,  and  PorenBie  Medicine.  A  new  American,  t 

Ibe  lnM  and  revioed  LimduD  edition.    Wiih  nearlylhree  hmidred  illuMralioDii.    Ediied,  with  ■ 

tion«i  hv  Frahcm  (iuiihiv  Smith,  M.D.,  Proleivor  of  tbe  Inalitnuu  or  Medicine  Id  tbe  Pean>yi' 
vania Medical  College,  tec.    In  one  very  1*rge  and  beaulifaloriavo  volume, of  aboul  nine  faunr*"  * 
large  pages,  bimdMiiiiely  printed  and  ^Irongly  bound  in  lealber,  wilb  raiwd  bands.     SI  25, 
In  lb<!  prepBralion  of  Ihie  new  edilion,  tbe  author  hu  spared  no  labor  to  render  ii,  aa  heretufo'c, 
a  ooniplele  and  lueid  exposition  or  the  most  advanced  condition  o(  it*  important  subject.     "~ 

■mount  or  the  addition*  reijulred  lo  eJfecl  this  object  thoroughly,  joined  lu  the  fuiuiEr  lar^  aia 

Ibe  i-olunie,  prewnling  objections  arising  rrnm  tbe  unwieldy  bulk  of  the  work,  he  hu  oroiiied  all 
IhoM  porttuna  Dot  bearing  directly  upon  UtiMJin  PbTciologT,  designing  to  incorpurste  them  ia 
ills  fonhcoming  Treatise  on  Gkniril  Fhtsioloqt,  As  a  Tull  and  accurate  lexl-boiik  im  ibe  Pby- 
'•lulngy  of  Man,  (he  work  in  its  present  condition  therefore  presents  even  greater  claima  npuB 
tbe  student  and  physician  than  those  which  have  heretofore  wan  lor  it  the  very  wide  and  divtin- 
gui'bed  favor  which  it  has  so  long  enjoyed.  The  additions  of  Prol.  Smith  will  be  round  to  auf^f 
whatever  may  have  been  wanting  to  the  American  siudent,  while  the  introduction  of  many  now 
illnilrations.  and  the  moat  careful  tnechantcal  execution,  render  the  irolunie  one  of  tbe  moal  at- 

For  apwmrilsof  thirteen  rea»  Dr.  Carpenler'a  |  TDealorlu  lhiagre*lworkwOBldbiia|>«fliuHi*. 
■(  has  been  coniiileroil  by  the  nrofmnQa  genu.  |  We  aboard  obaerve,  taowever,  thai  in  lliia  e41Uaa 
.both  inlbissQuntryudEnglaBdiaa  thenMit  Ihg  aathor  has  leniudBlled  a  large  poniaD  of  Uia 
_^, ... ...  _u.„.  -,  -i_-,-, forawt,  and  Uo  editor  haa  added  nBrk  matUr  of  !■• 
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I      The  mint  eumplete  wnrk  now  ulaill  la  oar  I 
I  gnage.— ff.  O.  Mi4.  Kigimr. 

The  beat  lexl-bnok  In  the  langnage  on  tkta 

A  eomplele  oyelopadla  el  thi*  bnuek  of  aeiei 
—It.  Y.  Mid.  rtmii. 

Tbe  professian  of  Ihii  country,  and  perhaps  ■ 
of  Baropa,  hare  aniioBslr  and  for  soms  lime  awaited 
tbe  annonnesment  of  IhiaaewedlttanorClrpeater'a 
HoDiaa  Fhysinlogy.  Bis  rorraer  edition  have  tot 
many  years  been  alnoat  the  only  text-book  oa  Fky. 
sinlofy  in  all  oar  nedleal  schools,  aad  ilaelrtala- 
tlon  among  the  profeaalon  has  been  DBeanasaed  by 
any  work  in  any  departmeal  ofmedleal  sdeaM. 

It  is  qsite  BDasfletorT  Cor  as  to  Jfsal  of  lUa 
work  ss  lla  merits  woald  tastilV.  The  mere  aa- 
nnsnecment  of  itaappearanoe  wilf  aflbrd  Ikahigheel 
pleasure  to  every  student  of  Physiolegy,  wUja  iia 
perusal  will  be  of  Infinile  service  fa  advaaemg 
physioIogicalacieBBe.— Oitis  Mti.wit4  Sutt.jHtrw, 


PRINCIPLES  OP  COMPARATIVE  PHTSTOLOaY.     New  Americtn,  fttm 

three  hundred  beautiful  illustrations,     pp.  7S3.     EUtra  cluUi,  t4  SO ;  leather,  raised  bands,  |S  23. 

The  delay  which  ha«  etisted  In  the  appearance  of  this  work  has  been  caused  hyihe  very  thorotigh 
revision  and  remodelling  which  it  has  undergone  at  the  handH  of  the  author,  and  the  large  numter 
o(  new  illuxralions  which  have  been  prepared  for  it.  It  will,  therefore,  be  found  almoM  ■  new 
work,  and  fully  up  to  the  day  in  every  department  of  the  subject,  rendering  it  a  reliable  lul-boofc 
for  all  siudentn  engaged  in  1hi>  branch  of  scienoe.  Kvery  eflbri  has  been  made  lo  render  Us  lypo- 
■.•„_!  ^_..t  _..  1 L__,__,  ._ .^  worthy  of  its  exalted  reputation,  and  creditable  id  lite 
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J,?        ■f-'y— i'"-*'"*  •  i^H'M.  „„„  [^,  i^J^  indebted  lo  Dr.  Carpenter  for  iK 

ThiB  wart  atuidswilhoDt  ilB  fellow,    il  la  one    great  work.   It  muat,  indeed,  add  largely  <*«•  w 
few  maa  in  Baropeeosld  have  andertskeB ;  it  ia  OB*    Eia  high  r^nlBllOB^Uiituel  nwi. 


r 

AND   8CIENT1F10   PUBLICATIONS. 

CARPENTER  (WILLIAM  B.l,  M,  D.,  F.  R.  8, 

erlnPhTilology  uidCoinpiiiliTeABalDmjr  la  (fee  UnlTsrilly  of 

THE  MICROSCOPE  AND  ITS  REVELATIONS. 

lamiDK  iJie  Applicalionit  of  Ihe  Microscope  to  Chnicsl  Medfcin 
J  L.. , —  1 i.-j  —J (■„.„  iiemiitul  eiigrsvings  u 

l)r.  C»tp*nler'8  ponilion  u  a  niicroi.copi!!i  aodpby&iulugiM.and  his  grEaieiperiitace  ualeacber, 
umioenlly  qualify  him  to  prixliice  whal  bae  long  been  warned — a  good  leil-boot  ua  ihe  pf«clieal 
uae  of  Ibe  microrcope.  In  Ibe  prCKenl  volume  hia  object  bw  been,  ai  aialEil  in  bis  Frafan!,  '•  lo 
CAinbiDe,  wilhiQ  b  rDodernle  compaes,  ihal  iulijrmaiuHl  witb  regard  lo  Ibe  use  ol  bis  >  luolfs'  wtiicli 
if  moat  etaeolial  to  Ibe  wurfciDg  mitTofCopiKl,  wllb  such  an  account  of  Ibe  object!  be»1  filled  Tot 
his  Eludy,  e>  might  qualify  lilin  lo  cwmprebend  wbal  be  obierveii  and  migbl  tliuii  prepare  hiiii  to 
bcneGI  acienceiWbilsl expanding  and  rerreshin^  bi»  own  mind  "  That  he  has  aucceeiled  in  at 
plithing  IhiB,  no  one  acquainied  wilh  hie  prevuiUH  labors  con  duubl. 

The  greal  imporlance  or  Ihe  microscupe  as  a  meant  aS  diagnuBia, 
piati  vrho  are  a'eo  pbyiiciaaa,  bave  iaduced  Ibe  American  publitiheri', 
add  «n  AppendiXi  careJutly  prepared  by  Proletcor  SmiUi,  OD  the  appiicum 
clinical  medicine,  logelbei  wiiti  an  acuouni  oS  Americaa  MicroecnpBH, 

acceswrie*.     This  portion  of  the  work  i*  illusiraled  wllli  nearly  one  hundred  wood-cuia,  and,  il  la 
boped,  will  adapt  the  volume  more  parlioularly  to  iJie  use  of  the  American  ■ludenl. 

Every  care  bu  been  lalcen  in  the  raeohanieal  execution  o(  Ihe  work,  which  i>  confldenlly  pre- 

The  mode  in  wbicb  ihe  author  baa  executed  his  iutantiona  maybe  gathered  from 
eondeuted  ryuopsis  of  Ihe 

CONTENTS. 
I  Ibe  Mionwoope.     Chaf.  1.  Optical  Prtnciplea  of  the  Microacon;. 
1  of  Ihe  Micnwoope.     Csjir.  III.  Accenory  Apparatus.    CbilT.  tV. 
^rorcone      Cnir.  V.  Preparation,  Mourning,  and  Gulleotioa  ol^  Ut^li. 

fegelable  Lito— Proli>phyle«,    CnAr,  VII.  Higher  Cryploga- 

■taanerogamie  Plonl*.  Chip.  IX.  Hieroscopic  Purmr  of  Animal  Life— Pro- 
Chap.  X.  Foraminirem,  Polycyilina,  and  SpDngea.  Chap.  XI.  Zoophytet. 
Cbap.  XII.  Echinodermata.  CbaP.  XUI.  Polyioa  and  Compound  Tunicala.  Chap.  XIV. 
HoUuBcoua  Animal!  Generally.  Chap.  XV.  Aonulosa.  Chap.  XVI.  Cruotacea.  (Juap.  XVU. 
Insecu  and  Aracbnida.  CbaF.  XVIII.  Vertebraled  Animelt.  Chaf.  XIX.  Applicaiions  of  the 
Microscope  to  Geology.  Chap.  XX.  Inorganic  or  Mineral  Kingdom— Pulariiaiion.  ArpuOHi. 
HioroTCope  as  a  nieanB  ol  Diagnosii — Injedioui — Microecopes  of  American  Manufacture. 


Tho»  whu 


.      „  ,al  and  Vcgeubli.  Pdvoi"- 

uIlT  anderiund  bow  vast  a  itoie  of  know 


the  addltioBi  br  Prof.  Smith  ilva  ii 
r>ll  rieeive  £eir  ilncare  UMika.    la- 


^k:?. 


and  limpla  langaogs.— Af«t.   Timti  mi  CactiK. 
Althoagh  Diiginatly  not  istcmded  al  a  atriclly 

■T   THI  I  a  hi   AIIT80X. 

ELEMENTS  {OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 
LOGICAL ANATOMV.  Second  American,  from  a  new  and  revised  London  edition.  Wilb 
one  huodr«d  and  ninety  illiulratiuiu.  In  one  very  handeume  octaru  volume,  leather,  pp.  9M. 
•3  DO. 

by  the  lubMilulion  oflhe  word  ><  Elements"'  for  tbal  of  "  Manual,"  and  wilb  the  author's  swioUoa 
the  lille  of  "  Elements"  la  ullll  retained  aa  being  more  eipreaKive  of  the  scope  of  Ihe  treotioo. 
To  say  tlial  ll  !■  Iha  best  naanal  of  PbyilnlOfF  i      TbDoe  vbD  have  uccHion  [or  aa  etemeatary  Irea- 


language.— Si.  LDi>ifJtf«<<<:a:j»n».. 
BT  Tua  SAME  AiJTHoa.    iPrepariiig.) 

PRINCIPLES  OF   GENERAL   PHYSIOLOGY,   INCLUDING   ORGANIC 

CHEMISTHY  AND  HISTOLOGV.     With  a  Qeneral  Sketch  ol   the  Vegetable  and  Animal 
Kingdom,     In  one  large  and  very  handsome  oclavo  volume,  with  aeveral  htmdred  illusiraUoni. 
The  aubjecl  of  general  physioiogy  having  been  omitled  in  the  last  edilioosoi  the  author's  "Com- 
-     ■    e  Physiology"  and  ■'  Human  Physiology."  he  hai  unilertaken  lo  prepare ' *---•- 


A  PRIZE  ESSAY  ON  THE  USE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE.     New  edition,  with  a  Preface  by  D.  F.  Cohmi,  M.  D.,  and  explanalioa*  »1 
BiseDtific  words.    In  ose  neal  12ma.  volume,  extra  clolh.    pp  HS-    H  ceala. 


J 


fev?^ 


CONDI E  (D.F.),  M.  D.,  fee. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  CHILDREN.    Kfth 

edition,  revised  end  augiiienled.    In  one  large  Tolume,  8vo.,  leBlber,  of  ever  700  p*ge>.  93  3ft. 

lJu4t  Iitued,  lSa9.) 

la  nefealing  b  new  Bnd  reviMd  edjiioa  ol  Ibii  fsvorile  Work,  Ibe  pnbliffaers  have  onljr  lo  MaW 
that  ItaH  aulhor  his  endeavored  ro  render  it  in  ever)^  reipeci  "uoompleie  Hid  AitUiil  ' 

Ihe  pathology  and  Ihenpeuliof  of  Ihe  malcidlet  incidenl  lo  Ifae  earlier  ilanB  of  ensicm 

and  nacl  account  oDbe  diw»»ei>  or  inrancy  and  obildliood."    To  arcomplitli  lhi>  be  bit  _ ._, 

Ihe  whole  T-ork  to  ■  c«rerul  end  Ihorougb  revition,  rewrilins  a  considerable  poilioa,  and  addiaf 
Mvera.1  new  cbaplern.   In  iht*  manner  it  i»  hoped  that  anf  defloieneies  wbich  may  have  ptclioi>*||' 

exiMed  bare  been  Jupplied,  thai  the  recent  labors  of  praclilionera  —■'    "■ "■ —  "■ —  **-  - 

roughly  Ineorpoialrd,  aod  ibal  in  every  t>aint  Ihe  work  will  be  found 
il  ban  enjoyed  ■>  a  complete      '  '  " 

A  lew  nuticee  of  previoDH 


>l(  of  relemltce  in  infnnlile  aflecliooi. 


lole.in  onriBdgmrnt.Dr. 
one  from  iTie  perDnlof  k 
bUernictrywillhiewilhll 
— ITtiumJsarwil  of  Utii 


pedlbat  anfdefloie] 

roughly  praclii 

We  proBOiucn]  tbc  Grit  edition  la  be  tke  bat 
work  DD  Ihc  diKiHi  of  ehildtrn  ia  tbe  Eull* 
language,  and,  notwilhitandiic  all  Ibal  baa  le« 
pnHliihrd,  we  *tUI  rc«aid  It  ia  Ibal  lig)it~Bb«Ml 

Tha  ralna  ofworki  by  native  antbnra  on  cbadU- 
M«i  whieb  the  phyilsian  la  called  b|>.-b  toeoabal, 
will  bsHipreiilited  by  alii  md  the  work  o(  Dr.  Caa- 
die  haa  aamed  far  itMlf  Ifae  ehalaeler  ot  a  aafenMa 
fni  ■tD^nli,  and  a  aaefal  work  Tor  caaaalUtina  by 
tba«  eD(aged  ii  pn<^Uee.— ff.  T.  Ktd.  Timtt. 

Thii  it  the  rourth  edition  nf  Ihia  deaemdly  popb 


Sitrgial  Joanul. 

We  feel  perioade 
reaiionwilliuDnre 


ical  Trntiae  on  the 
iildnin."_j«fn<ricai>JfeilfcBl/(iiirMj. 
rlmenl  of  laflDtlle  Ibeispentici,  the 
in  pnbliabed  in  Ibe  Eailiih  iangange. 


u  Dnhetiuiing  aoeBurreaee  .—£«#•!■  MtA. 

bapa  Ihe  didhI  foil  and  eaniiicte  work  BOW  fa^ 

..  .be  prufeninaortlie  United  Blateai  indeed,  m 
may  pay  in  the  Edflktb  Itacuaf e.  It  ii  Yaitly  aup^ 
(iortomoalofitapiedeceiKra— TroHrlt^irtaJM. 


CHRTSTISON  (FIOBEHTI,  M.  D.,  V.  P.  R.  S.  E.,  &c. 
A  DISPENSATORY;  or.  Commentary  on  the  Pharaacopooiaa  of  Great  Britun 

aiid  Ihu  Uniied  Stalee ;  coinprining  Ibe  Natural  Hietory,  DetcripIJon,  Chemialry,  Pharmacy,  Ae- 


"'twoh^u"d™7 
ery  large  and  fa 


_.-  nkedi„.    

moiit  iDiporiant  New  Remedies.  With  copiou*  Addi- 
■rood-engravingi.  By  K.  BsLEanui  OKimra,  M.  D. 
•lume, lealher.miBedlnodl,  of  over  1000  pacca.  $3M. 


COOPER  (BRANSBY  BJ,  F.  R.  8. 
LECTURES  ON  THE   PRINCIPLES  AND   PRACTICE  OF   SUROERy. 

Inono  very  large  octavo  volume,  Bit™  cloUt,  of  750  pagea.    >3  00. 


OOOPF.R  ON  DISLOCATIONS  AND  FRAC- 
TUBBS  OF  the:  JOINTS— Edited  by  Biahbi 
B.  Cdofii,  F.  R.  B.,  Ae,  With  addiljunal  Ob- 
aarralionabyPror.J.  O.  WiaaiB.  A  new  Ame- 
rican edition.  In  one  handaorne  ocUvo  voiame, 
eilra  oloth,  of  alwul  KKI  pule*,  with  nanieraua 
illailrallDnaonwoad.    S3  «S. 

OOOPEH  ON  THE  ANATOMY  AND  DIBRASEg 


OF  THE  BREAST,  with twentv-SreMliCEllBOf 
penal  eta,,  eitra  cloth,  with  (Ud  Eg  area,  on  3 


ilolh,  w 


m  W  plal< 


COPLAND  ON  THE  CAUSES,  NATUBEJkNB 


CLTMER  ON  FEVRBSlTBEIK  DUSN09U, 
PATHOLOGY,  AND   TREATMENT     la  mi 


_...r8u,  TranilBted, 
dtticmi,  by  C,  D.  MaiB 
revlaed  aad  improved . 


,  M.  D.    Beeuad  ediiioa 
I  one  large  volume,  ot 

ro«*  wood-cala.  p^.TM 


L 


CARSON  (JOSEPH),  M.  O. 

Profeiaor  afMateria  MedJea  and  Pharmaey  in  tks  Univeraity  of  Fennaylirania. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA  MEDICA 

AND  PHARMACY,  delivered  in  Ihe  Univenily  ol  FenDaylvonia.    Second  and  rvvtaed  edt- 
liuQ.    In  one  very  neat  ootnvo  volume,  extra  clolb.  ol  SOS  pagea.    %i  50. 

CURLINQ    {T.     B.),    F.R.S., 

Sargeon  to  Ihe  Lundun  Huipiial,  Prciident  of  the  Hiintefian  Society, fte. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  SPERHA. 
TIC  CURD,  AND  8CB0TUM.    Second  American,  from  tbe  aecond  and  enlarged  Eiulafe  e^ 

(ion.    In  one  bandaome  octavo  volume,  extra,  cloth,  with  aumeroiuilloitmliona.  pp.  4W.  13  00. 


ANU   SOIBIfTIFIO   PUBLICATIONS  9 

CHURCHILL  (FLEETWOOD),  M.  D.,  M.  n.  I.  A. 
ON  THE  THEORY  AND  PRACTICE  OF  MIBWIFERY.     A  uew  American 

from  Ihe  fcurlh  reviwd  and  enlsigccf  Lmidon  ediiion.  Wilh  NolM  and  Addition*,  by  D.  F«*!«):» 
Cotma,  M,  D.,  sulhor  of  a  "Praclical  TreWiKe  un  llw  Diteaws  of  Children,"  &r.  Wllh  10< 
illnstraiioni'      In  one  vrry  bandsome  oclavo  volume,  Imlier,  of  nearly  700  large  dbkhs.     $3  SO. 

ThisHorlc  has  been  bo  long  an  eitabliibed  favoriie,  both  as  ■  lexl-book  for  the  leacnei  and  ai  a 
nliab1«  aid  in  eoniuliatinn  lor  Ihc  praclilionrr,  thnt  in  presenting  a  new  edilioa  it  is  only  neoesxry 
10  call  allentlon  roibevery  exiendtd  improvement)  which  it  has  received.  Having  bail  the  beneSl 
oflwo  revirioiu  by  (be  author  tioce  Ihe  last  Americaii  reprint,  it  tu:  been  malcriBlly  enlarged,  anil 
Dr.  Chnrehill'a  vell-linown  oonrcientium  induRlrj  is  ■  guarantee  that  every  portion  has  Iwen  iho- 
rougbly  brought  up  with  the  taletl  rcEutli  nf  European  InVBeligation  in  all  depariinenls  of  Ibe  it 
fnceandinorcAftetric*.  The  recent  dale  of  the  1a.i|  Dublin  ediiioa  hu  not  leR  much  ol  novel 
for  lbs  Americoa  editor  lo  introduce,  bul  be  has  endeavored  lo  inwrt  whatever  has  lini 
logelhcT  wilh  such  mailers  at  his  experience  has  shown  him  would  be  desirable  for  Ih 
student,  including  a  large  [iiiniibef  of  illualrationa.    Wilh  the  sane 

in  Ihe  lorm  of  an  Bppeuda,  some  chapters  from  a  little  •'Miuiuil  lor  luiawive^  ana  ixursea,'  re- 
cently issued  by  Dr.  ChurohiN,  believing  ihal  the  details  lliere  pieMated  can  hardly  fail  to  prove  of 
ttdranlBge  lo  the  junior  practitioner.  Tne  result  of  all  theM!  adiliLioua  is  ibal  the  work  now  oon- 
tains  mly  une-biilf  more  maiter  than  the  last  American  edition,  with  nearly  one-balf  mare  illlu- 
iratiaar,  so  that  nntwithxandingllieiueofasiaBllet  type,  tbo  volume  conlaiua  alinoal  two  buiidnd 
pages  more  than  before. 

N'o  eSbrt  has  heea  spared  to  secure  an  itnpioveaieot  in  the  mechanical  execution  of  Ihe  work 
equsl  la  that  which  the  ten  has  received,  and  the  volume  is  conliclenily  presented  as  one  of  tba 
band^omest  that  baa  thus  far  bucB  laid  beiore  llis  American  profession;  while  Ibu  very  low  price 
■t  which  it  ii  offrred  should  secure  for  it  a  place  in  every  lecture-room  aad  on  every  office  table, 
!>  laaio  Ibeai 


IB  has  added 


jb;  lhe( 


I.  Ever 


M  and  advlee  ol  a 


rritsia  of  satborilj  la  gi 

vDltv.aa  well  a*  Ut«  dir<     .   _ 

Itaraed  aalnoi  Umtll.  lo  whleb  ha  adds  tbi 

i7,pDtliiKslBtistlealBCbsirpin- 

,g  iksm  their  die  walglit,  and  on 


per  plaee  aad  glviag  u 


oaly  say,  theiefore,  thai  If  the  Brst  edlUoo  was 
Iboaglil  wnrtbr  of  a  f>var*ble  rei:eptloD  by  Ihe 
Mdleal  pnblie,  we  eas  DenBrteatly  affirm  that  Ihis 
will  be  (tiand  mueh  alora  so.    The  Isenirer,  the 

EaaUliiM'r,  asd  Iha  tlndBnl,  nay  all  have  reeonrse 
Its  pages,  ud  derive  fniBi  ItiEir  iwruia]  aiach  in- 

. --.id  iBstruetioa  iDeverytbiatf  retatiajrto  theo. 

aetieil  nldwirnrr.— SatJia  Quaritrly 


tloal  aad  prael 


at  Selsaci 


A  work  of  very  great  neiil, 
eoaideDtly  reeoioiBvod  tn  the  s 
trie  praeiilioaer. — L  nutan  Midi 

This  la  sarCuiBly  Ihe  moat  pe 
It  is  Ibe  but  adsplMl  (or  the 


rrrm  the  American  iir<i*s i 


HIdwilerr—i 


inSfid. 


I 


ecialir  af  having  bal^ 


ibjeetwhiDb  elista~;j.  Y.  Immalul. 

■arving  of  iMiug  pliead  In  Ibe  hands  of 

tha  idfanDsd  stndeol,  U[  Ihe  praotlUoaei,- 


evised  aad  bnnigbl  bp  by  tb 


nwft.—lttMSltJiutnaltfUtiie^StiM. 


"«.iQ 


Pewlr 


irill  tw  f< 
stadint, 


BV  TH  8*HI  AUTROB.      [LaUty  PobiUhed.) 

ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN.    Seoond  Ameriwn 

Edition,  reviwd  and  enlarged  by  the  author.  Ediled,  with  Note*,  by  W.  V.  Keatiho,  M.  V>.  Id 
one  large  and  handsome  volume,  extra  doih,  of  over  TOO  pages,  S3  00,  or  in  leuher,  S3  39, 
In  preparing  this  Work  m  tecond  lime  for  Ibe  American  profesxion.  the  author  has  spared  do 
labor  in  giving  il  a  very  thorough  rovieion,  introducing  severiU  new  cliBpIerr',  and  rewriting  nlher*. 
wbileevery  portion  of  Ihe  voliima  baa  been  subjected  to  a  severe  scrutiny.  The  efforts  of  the 
American  editor  have  been  directed  to  supplying  ntcta  infurmalion  relative  lo  matters  peculiar 
to  this  country  as  might  have  escaped  Ibe  allentioo  of  the  anther,  and  the  whole  may,  there- 
fore, be  safely  pronnunoed  one  of  the  mo5t  complete  works  no  Ibe  subject  accessible  to  the  Ame- 
rican Profession.  By  an  alteration  in  the  site  of  Ibe  page,  these  veiy  eiteoiive  additiuoi  have 
been  kocummodaled  wilhuot  unduly  iooreaaing  the  siie  of  the  work. 

ESSAYS  ON  THE  PUERPERAL  I^E^  AND  OTHER  DISEX%'?a.  Yt.- 

CUT.IAK  TO  WOMEN.    Selected  fromlhe  wriungsol  BriiishAuthors  previous  xo  ^'u> '^™*<* 
Ibe  Eightucntb  Century,     In  one  neal  octavo  volume,  extra  dutb,  ol  about  450  pugeA-     V^^*'- 


10 


BLANCUARD   ft    LEA'S   MBDlCAIi 


CHURCHILL  (FLEETWOOD!     M.  D. ,  M.  R.  I.  A.,    tic. 
ON  THE  DISEASES  OF  WOMEN;  incindmg  those  of  Pregnancy  ani  Child- 

bed.  A  new  Americui  ediliun.  n:vi.>«d  liy  the  Aiiihor  Wiili  Nole*  anit  AddiiKma,  by  D  FrntM- 
C[S  Cordis,  M.  D.,  sulhor  of  "  A  Pnciical  TreBliBe  on  ihe  Di>iea>«K  ofChildnD."  With  nuaw 
roua  illuBlnitionB.  In  one  large  and  huidtome  octavo  volume,  leather,  of  76B  pages.  K  00. 
Tbit  rdnlon  o<  Dr.  ChurchiU'a  very  popular  ireatiw  may  alrnoit  be  termed  a  new  work.  r4» 
thoroiigbly  bo!  he  reviled  it  id  evur^  porlioD.  ll  will  be  loDJid  gnuiily  enlarged,  and  completely 
brougbt  up  to  iIk  mail  remit  coiidiuua  of  the  rubfcot,  while  ibe  very  handwme  Mriea  of  itlosli*- 
lionf  introduced,  repreBenting  euch  patbological  condilicins  a*  can  be  arcniUely  porirnyed.  pnniMt 
a  novel  feature,  and  aSbrd  valuable  a«fii»lance  Iq  the  young  prsclitiuner.  Such  addiliona  ■■  k^ 
pcared  deiirable  for  Ibe  Ameriean  »ludent  have  been  made  by  Ihe  editor,  Dr.  Coodie,  wtile  « 
marked  improvrmenl  in  iho  mechuiical  execulion  keep^  pace  with  ihe  advance  in  all  other  rcBproU 
which  Ihe  volume  has  undergone,  while  the  price  bei  beeu  kept  at  the  former  very  modermie  rale. 
It  oonpriiea,  aBqn»ll(iiiab]]|, 


\\  aad  iidnicrvnlly  popalar  Willi  lliG 
MrltilM  Uid.jMnHi,  Jnlr.UOT. 


"nly  IhoroniK  IresltM  w*  kaowof  on  Iha  aubjeelt 


••.— fiii*liii  Quarl,  Jl 


DICKSON  <S.    H.l,    M.D., 

ProreuorurFrmclleeof  MrdieioF  ID  IbiJcffction  Medical  Uollxge.Fbiladelplili 

ELEMENTS  OF  MEDICISEj   a  Compendious  View  of  Patholog?  »nd  Ther*. 

Culic*.  or  Ibe  History  aud  Treatment  of  DistaseB.    Second  edition,  teviied.    In  one  Urge  ui 
udsome  octavo  volume   onSO  pag  "  '        " 


S3  7S. 
oua  exhamied  Ibe  Brsi  ei 
BUpponing  II 


>rthi>  work,  fulDciently 
i»  character  was  necdi 
ineiplea  oT  medicine  with  Ih* 


all  of  a  long  life  d» 
dale  of  publicalioa, 


'     The  nieadv  demand  wbit 

elementary  manual  of  practice,  which  should  present  Ihe  leading  pi 

practical  resulu,  In  acondeniied  and  perrpicuDUB  manner.     DiteDCi ..   _     

and  IruilleH  specolationB,  il  embodies  whal  is  moil  requisite  for  Ihe  student  to  learn,  and  at  iha 
same  time  what  Ibe  active  praclilioner  wants  when  obliged,  in  ibe  daily  calls  of  bit  profewin.  t« 
refresh  bis  memory  on  special  point*.  The  clear  and  ailraclive  siyle  of  the  author  renders  ih* 
whole  ea-y  of  comprehenilon,  while  hie  long  experience  rives  to  b\r  leaching*  an  aulhorily  tmry 

where  acknowledged.     Few  pbyncians,  indeed,  have  bad  wider  opjiortunitief  for  -"■ '~  '-* 

eiporience,  and  few,  perhaps,  have  Ufcd  them  to  heller  purpose      As  the  rosnll  t 
voied  10  aludy  and  practice,  the  presenl  edition,  revised  and  brought  up  '-■'■-  •'-■■ 
will  douhile»s  maintain  ibe  reputation  already  Acquired  as  a  coui!en»ei 
text-book  on  Ihe  Praclice  of  Medicine. 

ORUITT  (ftOBEHT),   M.R.C.S.,   tc. 
THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY.    A  neir 

and  revi-ed  American  from  Ihe  eitrhth  enla'ged  »nd  improved  Lond.in  ediliun.     Illuslraled  wilfc 

liiiir  hundred  and  ihiriy-iwo  woud-enirmvmgs      In  oneverv  ItandimmelyprialedoctavovolunM, 

leather,  of  nearly  7D0  large  pages.     t3  50.     (iVow  Rgarfy,  Sept,  ISSD.) 

A  work  which  like  Dri7ITt's  Suroirt  bas  for  *□  many  years  maintained  Ihe  position  of  a  lead- 
ing favorite  wiih  aJI  classes  of  the  profession,  needs  no  tpecial  recommendation  lo  ailravl  anenliaa 
to  a  revised  edition,  ll  is  only  upcesrary  to  slate  Ihai  Ihr  auihor  hss  spared  no  paii.s  lu  keep  Iha 
work  up  to  ilB  well  earned  repulaiion  of  prefcniing  in  a  rmall  and  convenieni  compaM  Ihe  laMM 
--'*■' '  -very  dopani -' :.•—..  l  ..i. 1 j — j  .i— .  .t-i. 


about  one-third  more  matt 
adoption  of  a  smaller  lype, 
hundred  and  filly  wood-uuts  hii 


Ibe  praeiles  of  the  ait  bare  be 

ia  aargirrltiiiDpDsiiblstoipa 
dsaeripUou  are  M)  olsar  and  eo 

Ean  hare  no  dlSCBl?,  with  inii 
book  by  hia  aide,  ovsr  tbe  dead 
a  prnpEr  knowlnlgf  and  saSieie 
usg]  H  lad  deparlmsB  I  oT  nedieal 
■Hi  Fmipt  IMica-VliirUTg.  X 

written  many  nf  the  ohapteri,  ai 

airgery.    On  carefully  going  o- 


lencan  Kprlni,  tbe  voIdih 
_    .   .  .^  „  ry  inorougb  ■lleralkM  aad' 

these  additions  may  be  B»Iimalcd  from  the  fact  that  11  nitvr  eoBlaiai~ 
than  Ibe  previous  American  edilion,  and  Ibat  nolwiihsWodiDC  Ihi 
1  pages  have  been  increased  by  about  one  hundred.  Wbile  Doarif  l«n 
,ve  been  added  to  tbe  Ibrmer  lisl  of  illuslraliiins. 

also  be  perceived  in  Ibe  mechanical  and  ariisiical  eieonlioa  of  III 

the  best  elvle,  on  new  type,  and  fine  paper,  leaves  lillle  to  b»  desired  ■ 
while  al  the  very  low  price  alGied  it  will  be  found  one  of  the  cbeapel 
1  profession. 

•tiling  nfrsal  praeileal  Inpoitaase  baa  tma  naUI. 
■a;  11  prEienlia  faiihlalepiiamtafeverTihUg  (•■' 

Llingi-aaigtriBp  toiher "-■      -     -  ^- 

■rvedlj  a  popular  maBual, 


.nghtduwiulo 

hiihijr.    The 
aad  Ibe  illaa. 


«  Leiuif.  Nov.  IB.  t 


bnad-biMk,  ti  iduiI  prove  a  nil  aaiulaan,  aaC 
Daly  latheitBitcDtDrinrfaty,  liai  alw  hi  tt»  batf 
pnellllousr  wh..  may  ■"!  have  the  Ulaara  Indtip^ 


Z,i»d(wM«(.  nmis  and  fiM>IU,0«l  a.  1M>.  '^ 
•    IlniH>i 


this  P'gblk  edltioB  ef  Dr 
rgerjf  la  all  thai  Ih*  (SHIcnl 
r  could  desire.  -  D>»na  C 
<d,  SeUntH,  Not.  ISSt. 


AND   SCIENTIFIC    P U B LiC A T10N8. 

DALTON,  JR.  <J.  C).  M.  D, 

PtnTin"!  nl  Phj«.iU«y  m  thi  C"ll«B  .^f  Phymeiui,  .N=w  Vn.k. 

A  TREATISE  ON  HUMAN  VUVSIOLOGY,  designed  for  ibe  usa  of  Students 

and  Pf«cliliuiier»  of  Medicine.     Wii „.-....  .      . 

*eiy  beauLiruliKlmvu  volume,  ofove 

Thii  ayiwiB  of  PhrdDlOKn  ^t><  f"" 
eellwwe  of  lbs  •rniaftinuK  M»4iatuly 


prumlM*  i»  futtn  mr  »r  ib<  mMl  grDarallf  rcBeived 

eJiia-bonka  [ti  ins  Rniillih  l*>inii|e,    tlMilaOiet, 
■  Riuit  udmirtblB  spHonHiar  mlilia  irailf  ImpocUBI 


llluufUinHWiliobt 

e(«ri  pn>c««il  Ufirei 


maturity -if  Uuw  nf  till  Hin  dbiH^Ahiari  it 
■ '-  ■ ■ '  — ■'-  —'  ell)sXe»  of  t 


In  Iti  purity  o(  atyLe  and 

Khiiia  it  nay  nfely  take  lU  Pii 
t  of  Dili  E^lltb  eluiiei 


nicaj  vrajifl  id  avoynu^iii 
ibia  thu  it  guBld  tenirpaa* 
-' '"'ly  abwlowed  fanu  tha 


Jaant.  v/  iftd.  Stincii,  Nav.  ISfS. 

rfciacly  wliKt  il  pntpDtt*  (a  b«,  and  wUl 
Jminbly  tba  parpuac  fnr  wbicb  it  ii  \u- 

bvuk  JD  11  ta  dnartmrDt  that  m  ^va  irar 
a  bavA  amrafdlif  f aad  iba  book,  and  apuk 
fill  frOBi  A  ipora  tban  oar»rj  paiuaal- 
inrll  gpim  th«  WDrh  wa  bare  }aat  bDiibad, 
■r  a  word  siHiiicrDlag  tbcemllcaNi  of  iu 
N»  dtpiTliault  II  au  depaoduit  npun 

iinr  kaowlsdgi  of  ibraabjMt.MlliKloI'pbyaiDloin'- 
illiHiaKptMlMly  wbit 
Jnnal,  SUith,  Ka». 


iired  —Bnff*U  Ifd. 


:■»  noiprcparni  to  Gad  any  halt  wilb  iladHiiD 
lilwahava  bid  mora  time  to  appiEnLiLe  Iti  naiiu 
a  BUBiml  for  dmly  -  " 


mvn  dalibaralEFy. 


highly  h. 


atria,  aih 

fntncii  of 


irfallTBO 
nma  dapth.— Ctarlxlm  JWtd.  J««nMl,  May,  18 

A  new  alemanian'  work  on  Humaa  Phyiiotafy 
liftiag  ap  ilaaoiee  in  the  ptHeDcs  of  lain  and  •tardy 
edllinu  of  Rirkc'a.  Carpenhr'i,  Todd  aod  Bow- 
naB'i,  to  aay  aMblDt  of  Darillioa'a  *Dd  Draper>a, 
AoBMbBTaamnalbiDgaancrlor  IB  thanattar  ar  Iha 

daaaTTadattealioaand  a  nana.  Tbat  nuitrr  and 
Uial  nMnaar,  altar  aaaDdid  pcraaal.we  talak  dii- 
Mnsaiab  ihia  wurfc,  aad  <r>  ars  proud  lo  wcleoms  il 
not  nnnlyfOTlU  BaHyiiy'i  lake,  batfor  itiown 
iBtriaaie  aBalienH.  Ita  laarDRfa  wa  iod  to  ba 
plaii,  direal,  uunbfliaai,  aad  fallina  with  a  |aai 
doagiaaBen  on  bypntbetieal  or  ggaattlrd  qaeitioaa, 
aadyctlrltbaaaclaoiralaaaaoB  tboaalldiig  lo^lca 
■Irudy  OBdaralDod,  or  Ifas  path  n  IrtiDaa  aolalloB 
ladclaltelyiaarkedout.  Il'dDetBotipMkuihBDat- 
iraly  upiaenryiibjMttbatll  antieea,  bat  ti  diwa 
(psak  ■njtMUyoly,  uHrlmaaially,  aod  to  than 
main  uilfiriM.  Into  iba  iubjeci  0/  Rcprodaelion 
«ur  aathor  plaagea  wilb  a  kiad  of  loving  apidl. 
TbrnBf  bunt  tbii  mtflrnliai  and  ubacDredepiiIniMl 

brilliant  Iwlei.— Jn.  Mtd.  Mnnl.lr',  Muy ,  ISO). 


OUNGUISON,   FOnBES,    TWEEDIE,   AND   CONOLLY. 
THE  CYCLOi'^DIA  OF  PRACTICAL  MRDICINE:  ooinprisingTreatisea  on 

the  Nslure  aod  TrvBimem  ol'  Uiwa^<-».  Mait^rta  Hediea,  and  The  rape  ulics,  Uiiwaaea  <if  Wome> 
Bod  Children,  Medical  Juii9|irndeuc.v,  ice.  iu-..      In  four  large  -.uper-royal  ocKvo  vulumei,  sf 
3254  double-columned  pagea,  -troiigly  and  liand»omely  bound,  with  raimid  banda.     SIS  00. 
■,•  Thin  work  cmimos  no  leit«  tban  (our  hundred  and  eigbleen  dulincl  irealmea,  conlrihuled  by 

•llly-cighl  diatioKUiahed  pbyaiciao*,  renderuig  il  ■  complete  library  uf  reriirenco  lot  the  pouniry 

pnclitMiaer. 

aitanl;    or,  ■(  (aaat,  in   our   laBgaife.— £i>]fiil>  froma  baity  enmlnaliim,  bat  after  an  iDlimaMB 


M'Mcal  amd  9i>r(i<aJ  Jonntol.  onainlanoe  derived  frun  fraqnsnt  eunanltalioa  of  It 

Forretermee,  it  ii  above  all  price  to  arery  praa-   ""'nf.Uiapaat  Blsaeitea  yeara.    Tht  ediloraara 

One  of  Ibe  moat  valnaWe  nidlcal  pablleaUnn*  uf  profeaaura  and  teach  en  of  Lnaaoa,  EdiBburah,  Dab- 
tbeday-aaa  work  nf  referenee  It  ii  invaluable.-  hn,  and  Olaagow.  It  la.  Indeed,  ther'eal  nterilof 
WiiUra /»tHl  ^C  Midi c>u  aad  SOTftrr.  Ihia  work  that  the  piineipal  artiolea  ha«  been  far- 
It  baa  been  to  ua,  both  aa  learner  aid  teacber,  a  alabod  by  prHlitioun 
workfnr  readyand  frequent  rercreiiee,  una  In  whirb  eapeeial atlaatlaa  to iba 
modem  Eniliib  medicine  la  ubibilrd  in  the  mnat  l<ava  wrttlaa,  bal  ban 

advanlaaauoa llabt Mtdteal  rzanuur.  fur  aneitenaiva  ptaabe 

and  wbaae  rapntailaaei 


— itiMricaaXidtiaj 


DEWKEB'S  COHPREBKNBIVK  SYSTEM  OF 
MIDWIFERY.  Illaiuated  by  oHWiioBal  eaiea 
and  many  ngraviBga,    Twelfth  editina,  with  the 

oncMUvoroluoio,eitraelotb.ofMOpa(Ba,  »3M. 
D£WK£8'B  TKBAT1B£  ON  TUH  PUYSICAI, 


AND  MEDICAL  TREATMENT  OP  CBILD- 
a&H.    The  laat  edit ioB.    to  one  VDlame.eetaai 
riiia  cloth,  Siepagei     tlSO 
DKWEES'B  TREATISE  ON   THE    B>\*^»«»>i 
OP  PBHALE9.     Tec.lhod,.».ii,     i™  "^^■'"^'SSil 


i 


BLANCHAKU  Sc   LEA'S   MEDICAL 


NEW  AND  ENIiAHaUD  EDITION. 
MEDICAL  LEXICON;  a  Dictionary  of  JtlcdicAl  Science,  contunJog  a  ooaeiaa 

EiplanatioD  of  the  various  Subiect?  and  Terms  of  Anmomy,  Physiology,  Palhology.  HVBW», 
TherapetflicB,  PharniBColofy,  PharmBcy.  Sni^ry,  Ol»lelrip>,  Medical  JnrifpruclPBM,  Urmittrj, 
fee.  NolicM  orClimBTe  and  of  Mineral  Waiors;  Formulv  Tor  OAtcinal,  Eoipincal,  and  UieiMM 
PreparBlions,  ftc.  Wilb  French  and  olber  Synonyme*.  FiCTBEirrH  kdjtion,  revised  and  Vtry 
gre  ally  enlarged .  In  one  very  laree  and  tiaDdsuoieoclavu  volume,  rTI'iUniililr  rnlnmrif  itpim. 
iHfmall  type;  llrongly  bound  ii  iBUher,  wilfa  railed  banda.     Frioe  94  00. 


8  been  devoted  in  the  preparalioo  o 


Wortby  a  continuance  of  the  very  remariiBble  favor  which 
■ale  of  FrpTEEN  large  edilfon?,  and  Ibe  cooManlly  increaoinv 
Ibe  profession  as  the  Btaodurd  authority.     Siimulaled  by  ibie  fa 

ble — ifnol  Indinpenaeble — lexiron,  in  «hi<rh  ilie  etudent  may  >ei 

■he  extern  ofmh^ai: 
IB  and  terms  baVl  b< 


from  Iho  fact  IhBl  about  Sii  Tbbps. 
derlnc  ttie  whole  number  of  definitiont  about 
ber  of  poffCH  baa  been  increaaed  by  nearly  a  1 
of  the  pan.     The  medical  press,  both  in  thift  i 
dispensable  id  oil  medical  BtudeDIi  and  pniGlilianers,uici  id 
that  enviable  repnlallun. 
The  publishers  have  endeavored  lo  render  the  mechanici 

accuracy  to  neceuary  in  a  worb  of  ibe  Icind.  By  the  ama 
an  immense  aoiounl  ul  malter  Is  condensed  in  its  Ihousand 
found  strong  and  durable.  With  all  th«e  improvement*  an 
at  Ibe  former  very  mudenle  rale,  placing  it  within  the  reai 


mBnd,  show  that  it  is  Tegardedty 
,  the  Bulbar  has  endeavored  is  IM 
i(  a  taliafactory  and  dnira- 
wilhuul  dLMippoitiliBeat  Idr 
nee."  To  accompliata  Ibii, 
■'«  labor*  may  be  eUimalaJ 
been  Introduced  Ihrougbnul,  tra- 

judred,  DOlwiihi^landinR  an  enlargement  in  the  tarn 
luutry  and  in  England,  has  pronoiiDced  the  work  lo- 
ners, and  the  pieoenl  improved  edition  will  nollaaa 


4^uIioa  worthy  of  a  voionie  of  ioek 

erci«Bd  to  obtain  Ibe  typoiintihical 

but  exceedingly  clear  type  employed, 

itnple  pages,  while  the  binding  will  he 

— 1 ^  (Jig  pf^i^  !,„  beBo  kej4 


n  of  the  Brtfwnlb  editii 


wnatd  hardly  anpfomB  aAer  coasLBai  dbb  itt  the  pre- 
■BlliBC  aditioni,  whaie  we  havs  aerer  failed  lo  find 
asafieicDUr  [^laiplaBBtiaiiareTer)  nedieal  lerm. 


eTerapi)ui«{!— £K^aj'i>iUid./(>t>m.,'jaii.  ISS. 

■klirul  Jadgnuut,  iwrvaalphyilcal  libor,  t'tiaTwllI 
perpMBBM  [be  aaraa  of  Ibe  aulhnr  more  etTKIBBllr 
tb*B  any  ponlbie  device  of  itoae  nr  dbIbI.  Di. 
Onaglixni  deiervea  the  thanki  doI  only  of  Che  Ame- 
rican profkBiIoB,  bnt  of  the  wbnlc  ineiJiBBl  wDild. — 

AMedieal  DleliaaBiybeiterailBiiiedrortha  wanli 

aoqaainted,  and  ot  a  charaeUr  which  plicea  it  (ai 
abnte  cumiiulaun  ind  compBiitlDn,— Jn.  /sam. 
Mid.  SeUnciiyJui.  leoB. 

We  Dead  only  Bay,  that  the  additioa  of  1,000  new 
lerna,  with  their  •eeomsaaylaideSoitioBi,  may  Lf 
B>lil_tn eOBStllntB a aewwork^ Itself .    We  have 

^ed'ori'u  kind.    ThE 
Iraofdinary  Induslry 


which  maet  have  be 


L 


nry  men  eBjnr ;  and  Ihe'abor  w 
IS  aomclhinf  appaliJBg  to  eoBleoi 


before,  was  einiiilFreri  DPinrBally  at  ilie  be*i  wort 
of  ihe  kmil  ib  any  tBiigiute._«({KMM>i  JtmatI, 

Ho  has  razed  hti  (Inatie  straetBre  lo  tlie  foaada- 

pile. '  No  lesi  than  i«i  HituaJul  addilloBal  aabieett 
Bad  lermi  are  iUasInied  and  BBslyied  la  this  new 
ndltioB,  svelliBf  tlie  gnai  tgrrrcau  lo  beyial 
•lity  thODnDd !  This  la  placed  befDre  Iha  profaa- 
BioB  a  eonplete  and  ikarongh  expuBeni  of  oMtflcal 
lernitBnlngy,  without  ri»l  ai  pnaiibtllly  Of  rivBlrv. 
—NaiktrilU  /«ra.  a/M>d.  mai  Ew*..  Jaa.  tSM. 

It  la  anlTCrBlly  ackaowtedged,  we  believe,  thai 
this  work  is  ineompanbly  the  heal  aad  Bnat  eoo- 
plete  Medieal  Lezleoa  ib  the  Eailiah  laanan. 
The  aiBuuil  of  lihor  which  IhBiliatln>Dlab«daBl£ac< 
baa  beilowsd  npua  It  i*  Imly  wosderfbl,  aari  |k« 

leaiBJBg  and  iHsareh  diaplayed  In  Iter '" 

are  eqaBlly  renirliable.    CommeBi  aad 


««■!*(»,  Jbb.  IMS. 

Surj.  Btrarur,  Jan.  I»S8.  »'"«'■— 

li  i>  aoir  enptaatically  ■*•  Unlieal  Dictkaaarr  tt 
the  Engllih  lauaaBe.  and  for  It  Ihaie  la  so  aabMi- 
lule.— n.  H.lM7jnT».,  Jbb.  ISSB. 


B  lie  world^Pni 


Jan. 1898. 
The  mast  complete  aaihotity  na  ths  nbjeol  u  M 

fuaniliiianylanfuagE.— fa-iljid.  JtarHl.Feb.'iB. 


THE  PRACTICE  OF  MEDICINE.     A  Treatise  on  Special  Pathology  ud  ThB- 

rapeulics.    Third  Edition.    In  two  la^e  octavo  volumes,  IcBlher,  of  1,900  pagea.    K  39. 


AMU   SCIENTIFIC   PUB  LlC  ATiOM8,  IS 

DUNGLISON   (ROBLEY),    M.  D., 
Ptohaaui  df  InitilDtei  or  MeHicinE  in  tbc  Ittttnoa  M«li»l  CoIIf|b,  Philulclplii*. 

HtfMAN    PHYSIOLOGY.      Eighth  edition,      Thoroughlj  revised   and  cit«ii- 

■iv«lv  modified  md  solaced,  with  Gvn  hnndred  siid  Ihirly-lwu  illuFlrnliooB.     In  two  Itigo  and 

liBiidMiinely  prinled  oolavo  volumiw,  leatber,  urxboul  1500  pa^e.     ST  00. 

In  revi'ingrhiB  work  for  iw'eiahihmpppflrancp,  [he  auihor  h»  jpared  no]4borio  rrnJcii  worLhy 
B  conlinuan'^j  of  ihe  very  peal  isTor  which  haa  been  eilended  to  i(  bf  Ihe  piotetmia.  The  whole 
corneal'  have  been  mrranKud,  and  1o  •  gKU  exlent  remodelled ;  Ibe  LDvealifBIinns  which  of  laie 
years  have  been  w  numerous  and  to  imporlanl,  have  been  carefully  FKaminecl  aod  incorp  mied, 
and  Ibe  work  id  every  re)>pec(  has  been  brought  up  1u  a  level  wilb  the  prewnl  alate  of  the  ■ubjeet. 
Thn  obiecl  of  the  aulhor  ba«  been  to  reader  it  a  Goaciw  but  comprehenBive  Ireatiae,  coiilvlniiig  the 
whole  buly  of  p  by  bio  logical  ■cienoe,  lo  whiefa  the  iludeu)  and  man  of  foionce  can  at  all  iimra  relet 
With  the  CHrtainly  of  Gilding  whatever  they  are  in  Mtarah  of,  fully  presented  in  all  ita  aipecls;  and 
on  no  rormer  edilioa  haa  the  author  beBlowed  more  labor  to  vecure  thii  renult. 

Webrlifvethallleantmlybe  laid,  Bonore  Don- '      The  bui  wi>rk  or  ttie  kind  1b  iha  BoiNih  lu- 

plete  lepeilory  of  laeta  upon  the  iBbject  Irealcd,    taage, — Sillim— '■  ' ' 

oanaBywIiErFberaaBd.    Ttaeaathotlias, nwrenvn,       TbeDreMnli 
that  eaiiaUg  lael  at  deaerlsttoa  aad  that  fiuUit: 
Bad  HH  of  expHHion  wUea  ludu  klm  peeuliarl 
aeeenwlils  to  the  eaanal,  ot  the  ilDilinn*  teadei 
TUi  faeally. 


u  refajdte  In  aeltiat  forth 

ilwaya  fasrlnatiii^. 
ml,  Sept.  UUS. 


le  At  ae  rioo  (  perUrinHl  I 


I  it  Is  Bl  the  ni«*Fnt  Knur. 
Ingy  proper,  lb*  Hleace  of 
iTththady.ihanlDileBlwill 
ifaitvflJi  Joara.  o/  tftd. 


,    _^_ audghlhHlition.    It  i«  now  lh»i[r««tcueycIop«(lia 

Eocllah  laagDBge.— Jmjr.  Jtfid     oo  the  •■b|ccl,  and  wuilhy  of  >  plains  la  every  pbv- 
'-■ '-'■■• »■...._  r .  B,pt.lta6. 


I  UMK  AirrMOB.      (^4  l> 


«.  U.li«».) 


GENERAL   THERAPEUTICS    AND    MATERIA  MEDICA;  adapted  for  a 

Medical  Texl-boofc.    With  Indexes  of  Remedies  and  of  DiHcBiVf  and  their  Rt-mediea.    Sixth 
Edition,  reviaed  and  improved.     With  one  hundred  and  niiieiv-Ihra«illa>-lr>Iiuua.     In  two  large 
and  bandftomely  printed  octavo  vols,,  leather,  of  about  ItOO  pages,    $6  DO, 
r.  DangliBaa'a 


Oeneral  Txeiapeutira  ud  Materia  Medicii,  w 
no  word*  of  eonaiendali'V  to  brilnw  nana  ■  wort 
wkina  Bwrils  have  beca  hentnfon  lo  oftra  u4  lO 
Jnally  eiluMeil,  It  miul  not  b«  luppiwed,  koweTer, 
that  (he  prewnt  li  a  BKre  rapnat  of  Eke  prerlou* 


■Hi  to  UB*.  wc  tonliii*  lu  p'adkl.  will  lUdy  d 
withuat  ptiit-nal  iben  an  few  lo  whw  i(  will 
Bo(  ba  in  lume  meaaara  aitful  a*  ■  Woili  >•{  rehr- 
eoeg,    TbeTiiBBgpraallliiitiar,inin«BBpee(ally,will 


NEW  REMEDIES,  WITH  FORMUL-E  FOR  THEIR  PREPARATION  AND 

ADMINISTKATION.     Seventh  editiua,  with  eitensi' 

volume,  leatber,  o/  710  pagei.    33  75, 

Another  edition  of  the  "  Kew  Remediea"  hnvlng  been  i 
add  everything  of  moment  that  has  appeared  since  the  do 

The  artidep  treated  of  in  the  foimered 
pulsion  In  this,  in  order  that  the  aathor  i 
results  of  the  subseqaenl  eiperienee  of  o 
""  "o  make  the  work -"'"' —  --  ■" ' 


ighl  be  enabled  l< 


:xleiiiled  circulation  With  which  the  preceding 
ID  enlargemenl  of  the  page,  the  numerous  addi- 
'--Ifc  of  lite  voluiue.-'Prt/'aa. 


One  nf  the  mat  Biemi  of  the  aaihnr'i  woi 
Seal Vra  Mitlieal  and  Smrtical  /sanutj . 
This  elaborate  and    aufal   ToluBM    ahoal 

fereoee,  for  phyiii^ians.  It  la  ansBTpuaed  li] 
other  work  in  axiileaee,  and  Ike  doutilT  lade 
disease*  and  for  reined lea,  will  beloaad  grea 
■Bhan»e  Its  valu.— Hiw  rsr*  Mtd.  OutiM, 


=leiaS»' 


Eucf  infnTtBoiTonlsdiirivalile.hstcens 


ace-Hapauied  by  full  leferoiee  U 
•Huiuiitwi,  onieti  lasi  fcninre  renders  ihs  work 

ccsnlBe  the  original  papers, — A«^eur<eaaJ*<intal 


ELLIS  (BENJAMIN),  M.  D. 
THE   MEDICAL  FORMULARY  i  beiag  ■  Callcotion  of  PreBcriptions,  deritred 

from  the  wnlingsind  practice  ufuiany  of  the  mast  eminent  physiciansof  Ameriea  and  Burope, 
Together  with  the  usual  Dietetic  Prenurations  aad  Antidotes  lor  Poisons.  To  which  is  added 
an  Appendii,  on  Ihe  EudcRnic  use  of  Medicines,  and  on  the  use  of  ISltier  and  Chloroform,  The 
whole  ad'iinipauied  with  a  few  brief  Pharmaceutic  and  Medical  Observations.  Teiiih  edIlioD, 
reviiwd  and  much  extended  by  Robeit  P,  Tuohub,  M.  D,,  Professor  ol  Materia  Medica  in  the 
Philadelphia  ColIegeofPbarmaey,     la  one  bcbL  octavo  volume,  oitnelotli,  of  SVOpagea.    (1  75. 


irpOTcffimj  *  LBA'r  -aBBTCilf 


EAICHSEN    IJOHNI, 
PrufHwl  «f  9iirg,ry  In  UniT.iiily  CoHqje,  L. 

THE  SCIENCE  AND  ART  OF  SURGERY;  bmnq  a  Treatise  on  Sjjkbiiu 

Ikjithiks.  DiKKASES,  (Kti  UpbraTiOni.    New  and  improvKcI  AniFrinn,  Irom  the 
■nd  cBrefiilly  r«vi»d  London  rdllinn,     Illui'IrBled  vhib  over  Tour  hmidrprl  engn 
In   one   larie  and   htmdiuimi-  iHrimvo  volume,  of  oDe  IbouiiBod  doitelv  piialn)  B*S'*>   ^ 
rained  banih.     t4  SO.     (/uM  J><mi<J.) 

The  very  diiitnguifhed  fiyof  wilh  vbirh  I  bi«  work  ba«  been  receir^  on  bi 
tic  hu  Bii(iiat«ird  Ibe  author  to  render  il  even  more  worlbj  of  ihe  pooilion  « 
silained  ■■  a  iluidard  iiilbnniy.     Every  porlioii  ban  been  eareCully  reriiwd. 
bare  been  made,  and  Ibe  moil  walchTnl  eyre  b»  been  eiereiced  (o  render  tl  ■  ci-mpkrle  ^^p" 
of  ibe  niiwt  sdvanved  conJiliin  uf  surgical  rcienne.     In  ihiB  manner  ibe  irotk  bas  hern  enlarged! 
•boni  B  hDndred  paf:eB,  while  Ibe  wrieaof  engravrng*  baa  been  iniTeaf«d  by  more  tbno  ■  ' — "-^ 
rendering  il  one  itt  Vb«  moM  iboroughly  iUnMialed  valumei  before  the  proAnsion.     Tbe  ■< 
the  amhor  bsving  rendered  unneceariry  moal  of  Ibe  noeK  of  tlie  furiner  Amerinn  eilnur.  I 
'' is  counlr^';  eoiiie  lew  note*  and  Dccasional  illoMr«liiM)t  b»v«.  hovreK 


inlroduced  1o  eluEidaie  Aoierioan  ihmIm  of  pmclici 

Il  11,  is  oar  liumtilt  Jads<>>'nl-  dsnidedll  lb*  b«*i 
liogli  of  Uh  kiiul  la  llw  biiliib  lanfuaitB,    Btrsnu 

he  iraclH'r*  or  •urseiT  ■■  <bi>  eonniry  aid  OtmI 
BriiaiH     tndtrt-  UTi'  a  ntalltrof  gruX  ulsidibmrBk 

i»orli«onMr«ery  runubhfhrd  in  ihiacoeniry  •rlikln 
ibE  lifl  ttlern  or  iwentj  ynrt  ■■  Kxt-boolti  for 
udlealttBdnu.Ihir  ir  tbe  Ol'lj  one  I  bat  even  ■»■ 
rioilmaiaa  M  ikr  Aniieeni  af  Ibe  pceiltvr  wanu  of 
TBwngiwn  jB"eiinn"|rupnnlh*  nnrlf  oribi'braneh 
of  Ibe  pn»fti«>*on,—  Wmum  JtmT.tflti^.  an''  Airf  trf . 


I*  inallT  enhBHCril  bir  a 
ed  indei.  We  regard  i)il> 
le  MHiitlbWlotii  In  BDilerii 

Jieelbleiriid?'-''^"" 

ilnnaordeiii 


I  Ihrougb  ever; 


:|>  of  Ihe  operBli 
wli»>HOflboc 
BabraeiDg,  u  i 

Die  and  per 
l^eirkhU 


'«' 


.  or  iMclf  aliBavl  OL 

:b  sbBplfrfbll  and  eiplie'I,  M 
"■'— '  we  tan  only  "(jitBi—' 


t.  Brleh 


.  _     .  _  .  kit  UiM  bum 
Itateti  illnniaied.  are  tie )i 

Snd  |u^«>»i  and*w^ 
for  iniaimHtion.  bothio  nh 
HoorofpeHV-W.  (>,««f. 


Profsaaor  of  Ibe  TbnorT  anil  PrBctlec  of  Medieiae  ii  Ihi  rnivortUr  of  Loaleri 

PHTSICAli  RXHIX)RAT10N  AND  DIAGNOSIS  OF  DISEASES  AFFft 
ING  THE  KESPIRATORY  ORGANS.     In  oae  targe  and  budsomc  o 
elolb,63S  pages.    (3  00, 
Wi  rigaid  II,  in  poinl  bol*  of  imngennt  and  of    ./™'^°f'*if.'B»',ob<«™"'""f'keliitlM»iMJ 


iipundiffitiiliplici 


Dcu.— ilvjra'i  M>d.  Jem 


larg*  alenl  upoi  eaie*  mnserlealtr  •: 

tioBBponererTpaee.    1 1  dnr*  ertjll  le  Ibe  •• 
aad.  ibroBgk  bin,  to  Ike  pruhnwia  ia  Ihta  aon... 


RTTNSFAlini  AI7THDB.       iNlHf  Siadt.)  _ 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGT,  ANB^I 

TREATMENT  OF  DISEASES  OF  THE  HEART.     In  one  neal  octavo  volume,  at  »' 
SDO  pages,  exItBClolh.     ttl5. 
W*  »v  bV  Mov  l>»t  Dr.  Fliat 


Bt[bii,ki>lat»lei<n' 


'rf.nd  5arr /Ml 

ploythoTBriwariKiif 
never  il  wni  nouible, 

"-■fE  Ike  lb 
ecKdaRdi 


in  ibai  Dr.  FIIm-b  t-xik  it 
nia  Ibe  enrllak  laanage. 
-    imbI,  Dee.  IS,  Unr 


•.i...,ei4le< 
Nui 


.    mpUyBiid  ''•""1'  i.olo  the 
r.  II<v4iw,  Jan  1B6S. 
at  Prof.  Flint  will  add  nrnek  In 


re  v>1» 


orkrt'H 


il.  Jor  u*  pnatit 
wurkofiukiad^ 


Li>pe«r*d^»a(*WlJ*JfiA/( 
Wlih  nHrre  ih>n  plninre  do  <ve  ball  tba 

r  .  ' ... . ..  ,,_  Jj,  „,  pMtirt"* 

In  rrgard  ut  ih*  merlu  of 

huodt  <if  every  praclillcwcr- 
April,  IBCO. 

Ti™o"<.r"l)"ly''*«'l'"' 
|>F».— PaUto  Qmmrurlf  Jrt 
Feb.  ISKI. 

He  kai  labored  uB  wi'b  ihi  bbm  laAwtr*  BBidai 
aBdhHplaseaDi<>Belbe>>MBBlhora>ifa|iT«Mfl 
iibeontiitagr^llyn>aUl.ke«.  To IbU a^. Iba « 
wboie  Ulle  i*  given  BboTe.coBirlbBlMiB  ■■  ■■ 
degree.  Oar  ipaii  will  snt  aJalt  ifpr  — ^ 
niiBlTiii,  ud  wv  will  M<m  tbu   efMT 

rUderi  in  ibe  piofiHiia^i'niaiBlarHi 


ip^ 
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FOWNES  {GEORGE),  PH.  D.,  Ac. 
A  MANUAL  OP  ELEMENTARY  CHEMISTRY ;  Theorclieal  and  Praotiol. 

From  ihc  HVrnlh  rrvi-ed  and  i^ornTcipd  London  nliiron.     Wilh  on«  hiiiiclred  and  niiwty-nevpn 
illu'lraliona     Edited  by  Romht  BKinaia.  H,  I).    In  one  it^fc  royal  12kiu   Tolanw,  o(  tiOO 

|Ufe>.     in  leather,  »1  M:  e '■'■    ""  "        ■>■...»    .    .. , 

ilinrihcaiiihnrbii 
and  A,  W.I 
Diild  MigE»l  to  keep  ii  on  a  level  witb  II 
tquiBile  lo  Ibi"  jMirpi  ~  "■ ' 


ilh,»l50.     (J««/-.« 


n  which  uperian 
--      The  addilin 


,_    neni  nf  the  page, _„        _. 

n  fifty  pagOK.  At  the  lame  lime  every  oaro  has  boen  ii"*d  lu 
mkiniwn  ilRdirtinctive  character  ■*  a  mndenwd  manucl  Tiir  IbeMiKlml,  dlfBTinlnrall  unnifoauarv 
detail  nr  mere  thenielical  rpeculalion.  Tbe  addiliuns  have,  of  coarse,  been  mainly  in  ihe  depart- 
ineiil  of  Organic  Ctaeminry.  wbieh  ba*  nade  Mirh  rapid  pnvrew  witbin  ihe  laat  (fw  yearr,  but 
vet  equal  atienlinn  baa  been  bolowed  on  Ihe  other  hnncbeaoT  Ike  nibieei — Cbemiral  Pby<lcs  and 
tnorgaiiic  Cbcmiitry — In  preaenl  all  inve^igalton*  Bind  diKorerie*  of  imporlance,  and  lo  berp  tip 
Ihe  repoiBiioa  oribe  vulime  a*  a  cnniplele  BaDinl  oflbe  whole  TCienna,  adtnirably  adaplrd  Tor  Ihe 

within  Ihe  ranvenienl  and  parUMe  lira  in  oMimcHlenile  niieil  diiod^ioo,  and  at  tbe  very  low  price 
"" — ■*  ■■ '-  -"■  —  ' '  ■■--  -' ilumeit  belore  ibe  profeaBitJn. 


neelleB 


ailly 


A  tljuidard  nunaal,  whieli  baa  livu  «aJoyDd  the 
-"•-"■»  or™body!ng  aiiipli  ImtiwlHljpiii  ■  inall 
TheaDthnrhailieliicvnIlliedilBeulllMkaf 


kof  Dr.   Fwn 


"penur  io  the  woikanf  Biasd, 
Irr^arj,  or  OmcUa.  ►■"■»«  « 


j-nllrat 


Graham,  T^nia, 


B  VSVKUlt'MtiNT  OF  TUB! 


Ell 'd 'npnaHim  «r  tba  (hlef  doetriHa 
'eraenenilaUy.  neaiaaorthswerk. 
la  enmleBaed  fat  perapUaoaa  al7l« 

J  annicrly  arnd  aniMl  mnai  miuuMla  Mrowd 
iular.-SMU«r«A  Smuil  *f  ItMtut  Ottnu. 

,.>rRd«u<a.N.O.  Ti>- 

,      .     i»w.<iinel«tli.«IIN. 

I^mri.ia,  ImiCK  <>N  RKNAL  APKKUTI'iiWK^  ikeir  Di>i|i- 
JCV  OM  I      a-al*  (ad  Paihnlnfy      Wiik  dlBHrntimii.     One 


FERGUS80N  (WILLIAM),  F.  R.  S., 
A  SYSTEM  OF  PRACTICAL  SURGKRY.     Fourth  AmoriciTi,  from  the  thini 

and  Eiilarp-d  Liiiidnn  edition.     In  me  larfce  and  banitiifulf)'  printed  vcuva  volume,  o[  about  TOO 
page-,  wiih  JM  handHUne  Ulusirattnn^,  leather.     Kl  DO. 

GRAHAM  (THOMAS),  F.  R.  8. 
THE  ELEMENTS  OF  1N0RG.\N1C  CHEMISTHY,  inclo-Hnp  tbe  Appliw- 

iinn.  ..r-ihe  Science  in  Ihe  Aria.    New  nnd  much  enlarcededili.Hi,  bv  HsMat  Wirri.  and  RoakkT 
Beinscc,  M.  D.     Coniplele  in  one  large  ami  hnndvime  neiuTe  mlnme,  of  over  800  very  large 


■.  with  two  hundud  and  lb 
_  Pari 
bad  Hparalc 

i\«i  Pro/,  g  K.  Hortfmt.  Hat 


!r  a(  Eagliah  w 


k  froiD  p.  431  to  en 


e13  30. 

•tr-l  Ctll'ft.      I  »ITnrd  In  be  wlrtinnt  11 
Icditlofli  ).„]    XOeieiiO— BHIfwin-r 

I  iia  tfpahHeailriB  herei 


h  Index,  Title  Mailer.  Arc.  may  be 


f.  r.  FVn  dcidtmt. 


ORIFFrTH  (ROBERT  E.I,  M.  D.,  &c. 
A  UNIVERSAL  FORMULARY,  cootaiaing  the  methods  of  Preparing  and  Ad- 

tnininlering  Offleinal  and  other  Medicines.  The  whole  adapted  lo  Physi^iiini-  and  Pharmaoeu- 
Ii9l>,  Second  Edition,  ihorouahly  reviM»d.  wilh  numeroiii  addlllnaV,  Ay  KaaatT  P.  Thomib, 
M.  D.,  Frolb^wr  ol  Materia  Mediea  in  the  Philadelphia  Collne  of  Pharmiicy.  Id  one  largre  ard 
le  octavo  volume,  extra  cloth, ar630  p^ea,  (fouble  columna,    OOO;  or  in  fheep,  tSZI. 


when  puhliihed  war  laakisdDpon  a*  by  A r  Dm  beu 
work  gflie  kind  IliU  had  iMncrd  frein  tlii!  AiMrieaM 

•mhiaclaa  all  sn  Uiema>>i«e<  a'' Br>^narinii  and  adiai. 
Tb«  aii>oani*f*Hf»l,»rry-dar  nmiwr.inr  a  prae- 

Wc  arc  happy  lo  annoaoc*  a  new  and  iinpro»-d 
adiiiooBf  thii.nneaftha  aiB<i\  taloal'le  and  nvfiii 

It  weuii)  do  credit  lo  any  coaniry,  and  will  be  Ibund 

Il  lioticaf  ibf  in(HiiiMl>ii  iHieVa  a  caaniry  pracil> 
,ioncr  can  rOMibly  b..«.-JWi«J  Cl.rniJ,. 

Thi><Mliiii,nhaalH«n  traailt  imnrav.d  byth*  re- 
■iaiau  aad  aiaplf  addiiiwn  al  Di   Ttanai,  and  ir 

of  .1.  kind  in  any  lai.KUaar     Th.  >ddil>an>  .mam 

ss;Sdf::"i?-"i;rr.".;^X™«';':r"i    ■ 

wofkoflhlikinilBpp»ar«lB«.in4i»^M«w«'^5>      M 
phytklan.iindili>ren  aOM  iT-B>o   «*«««»««»   « 

■I 

r 
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flLANCHARD  ft   LRA'S  MSVICAIt 


OROSS  (SAMUEL  O.},  M.  D., 

Prorcmf  or  Sgrf cry  u  ihe  JctrcrxiD  MMIcal  Cnllcgi  of  Philidrlpkia,  Ae. 

Jni-t  lMa«d. 

A  SYSTEM  OF  SURGERY :  Pathological,  Disgnostio,  Therapeutic,  and  Opeiv 

livp.  lllUT'lrBieil  by  Nikr  Hk3iiked  and  Thtbtt-bfi  Enr.KAViiiGg.  la  Iwu  Ihi^  ami  bnnufuLf 
prinled  octavo  volumes,  of  nCBrly  Iwenly-four  hundred  pa^i;  ■Irongly  boand  in  lemkar, init 
raised  band*.     Price  tia. 

F«im  TBI  Al'THOS'S  PaiFiCl, 


"Tbeobif 


loTlhiiiVDrkis 


3  fumi»h  a  fy!if  n 


praclica  oTsuwery,  con«idei 
railhTut  and  avDilible  ;uide  in  liis  dnily  routine'  of  duly.  It  has  beni  too  much  like  cuslore  of  m4- 
rrn  wrili;n>  on  Ihi*  departnKOl  ol  llie  bealing  nrt  to  omit  nruia  topies  oltogciber,  sad  ln>p«tsl 
otbcri  at  undue  lenglb,  evidenlly  aFsaming  thai  Ihrir  )««der>  amid  nadlly  aD|>fily  Ihe  rieAoiEBdM 
Irom  other  wurrei,  or  thai  what  baa  been  Ibui  fligbtsd  ia  ofBO  pinteular  praetjcal  vkIdc  Hf  UK 
ha*  Iwrn  lo  embrscF  tbe  whale  domain  of  Burgery,  and  loallol  lo  every  auhject  ira  k^i^tnMMdiin 
loiiiiiicH  in  Ihe  great  lamily  of  external  diteasea  and  acoidenii.  Ilow  far  Uii»  objeel  hai>  hem  aemn- 
pllabcd,  it  is  DQI  Tor  me  to  delermine.  It  niBir  larpiy  be  afflmed,  bowevm-,  Ibat  there  la  so  topir, 
property  appertaining  to  turnery,  that  will  not  be  fuaud  lo  be  diacuwed.  to  a  greater  or  Im  ami. 
IB  Utete  rolumaF.     If  a  laiger  apnct^  iben  ii  ciiUooiary  hat  boen  devoitd  lu  Ibe  CDntlilerai|i«  nf 

grounded  upon  long  and  cliira  observatiun,  thai  tliere  are  no  a'ubjecla  »o  little  imdertlood  t^  tlB 
goneral  practitioner.  Special  attention  has  alKo  been  bCHlowed  iipoQ  the  dlaerimimitiika  of  d^aaM>: 
and  an  elaborate  chapter  haa  been  introduced  on  general  dlagno«is." 

Tbaltheieiuienlioni' bare  been  carried  out  in  the  Tulleit  sod  nwiel  elaborate  manner  is  aDAIririlly 
shown  by  the  great  eilenl  of  lbs  wofk,  and  Ibe  lenph  of  litne  during  wliieh  the  aiiibor  bu  b«B 
GonrMDtrating  on  the  tafk  hia  eiudiea  und  hi*  eipenencei  guided  by  ine  tnowledgB  nhieb  tmoJy 
ycaraof  leclluing  on  aurgical  topic*  have  given  him  of  Ibe  wants  (tflhe  professiua. 


Liaaud.— i»>»Ifn 
•/  ma.  setMH,  >Dt.  test. 
Tlie  work  la  ao  iiiiBrinr  to  iti  predmeiiBri  in 

kona  by  the  yoaai  pracdliOBer.— ilm.  Mid.  Joint., 
Jan.  isno. 

The  IrtallH  nf  Prof.  Broai  ii  nnt,  HierefbTe,  a 
lie  reeonl  nf  ibcim  IhaD  thirty  year*'  eiperieaec, 

llnsaaTa  diBltar  Etaa'acMr,  by  Viilai  aid  Bnyir,  at 
Pnaer.orihoac  of  CtieLiBa,BJa(ioi,Bad  Uagm- 


of  P.ri™iq^M^«'Ju°M™",  D?  to  TTiBd  m/b^w. 
man  in  Phyalology— ».  O.  Uid.imdStaf.JitinHil, 


for  ilif  ibieIvu.    But  >»b  iCil  maeh  we'ewaoi  *<• 

tbeae  two  vuIbkhi,  Dr.  lirnai  haa  nrM  fn  Um- 
aelf  a  laallg*  ouiaeiBent  to  hit  aKIll  naa  ■rgrsB, 
■Bd  to  hi*  ladaiiry  and  JaamiBg  •■  an  •DibM. — ti. 
Z-imii  Uti.  md  Sarr.  Jnnul,  Nor.  IBS*. 
With  pleaaare  WB  retard  Ike  eomp'sliia  el  tkli 

geoa  aadaaa  WTller,  bad  pcapared  hi  1"  eapecl  a 
treaiias  nf  gnat  ueallcaee  aad  atlgiBaliiTi  bat  wt 
ecinfeaa  we  Were  by  no  »hbi  prFpaint  tnr  ih*  iroik 
whickiibaron  at—the  moat  fompleUlnnUaaapaa 
iBrgctyeveipBbllaa*4,  either  in  Ibia  at  aBynltir 


BBtry,  I 


Dliad 


.    Sr.  8ru>t  bat  it 


I  waatii  anrgieal  liiefatarewbiek  bat  lone 
>lt  by  ptaelitioaefti  he  baa  fBraitbM  aa  trill 
a  ooaplflta  praclieal  traattaa  apu*  aaif  try  ui  atl  tta 
denarliseBta.  At  Aneneut,  we  are  fiiiad  of  Ilia 
aehlerrnieiil;  a*  aanaaaa,  we  ate  «aat  iluvalr 
thaakfal  lahlmfnrkla  eunnrd  ury  Itbnn  la  an 
i>er>alf  —N.  Y  «f»rUp  Siphh  «I  Ba/alt  tUt. 
jBunm>,  I3ct.  law. 


ELEMENTS  OF  PATHOLOGICAL  ANATOMY.    Third  edition, 

mproved.     In  one  large  and  very  handaorne  octa' 


hundred  Biid  ADy  beautiful  iDu^irelionK,  of  whi 
Price  in  extra  clolb,  M  TS;  leofher,  raised  bands,  (3 
The  very  rapid  advance*  in  the  Science  of  Paiboliigiri 

rendered  eatenlial  a  Ihoroaa-b  mDdiScaiinn  nf  ibin  work. 

nenl  of  theprei  .    ._  .__     __j 

exeauled,  and  the  aiDuunl  ofalteralian  which  il  haeundergoi 

"  with  (he  many  changes  and  improvemeni'  nDW_ introduced,  ih< 


.  ,, drawingi. 

alomy  during  Ibe  la»i  few  yean  ban 
iu  ■■.vuiuisiiuu  ui  •u.a  ~ur.|  cku  s  vjew  of  malfing  il  a  oorreel  expo- 
Ihe  subject.    The  very  carelul  manner  in  wbich  ibia  lo*t  ban  brra 

-.1. : l:^i.  :.  L. j i. BHSbled  thC  BUlhoT  lO  nT  ItlU 


L 


vhieh  Dr.  Gmta  haa 


i  earefnl  ataily .— ifaiMrMl  JM. 


A  PRACTICAL  TREATISE  ON  FOUETGN  BODIES  IN  THE  AIR-PA3> 


1,  with  illa!<trtlio>s.    pp.  4liS.    S3  TS. 


J 


ANO  SOIENTIPIO  PUBM0ATI0N8. 


Profeu 


'  of  Sar) 


GROSS  (SAMUEL   D.1,   M.  D.. 


dclphii. 


A  PRACTICAL  TREATISE  ON  THE  DISEASES,  INJUKIES,  AND 
MALFORMATIONS  OF  THE  UBINAHy  BLADDER.  THE  PROSTATE  GLAND.  AND 
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ANATOMY,  DESCRIPTIVE  AND  SURGICAL.     The  Drawings  by  H.  V. 

Caktek,  M.  U.ilBts  Demooilraior  on  ADSIomyBl  Si.  Oeorge'a  Hanpiul;  Ihe  UitrMtioiMJoinllr 
hj  ibe  Author  and  Dr.  CtRTaii.  In  one  muirnii^i"  imperiat  octavo  Volume,  of  araAy  800 
pBgr«,  wiib  363  ln>ge  and  elaborate  engravipgK  oa  wood.  Price  in  eilra  cloth,  96  35;  leather 
raiKd  bandp,  t7  00.    (Jwt  Iiiut4.} 

The  BUthar  has  endesvorsd  in  this  work  to  cover  a  more  exleoded  rangv  oT  l■ub)e(^l«  rhan  is 
eUFlomary  in  Ibe  onliaary  texl-booka,  by  itivinB  not  only  the  delnils  necessary  fur  I  he  i<liident,  hnt 
bIso  ihe  njiptiretiiin  of  ihone  details  in  Ibe  prBCllce  of  mnHicine  and  'argery,  thus  rendering  h  both 
a  KDide  [ot  the  learner,  and  an  admirable  work  of  reference  lor  Ibe  active  pracIllitHier.  Tb« 
eiwravjngs  rorm  a  speoiaJ  Tealure  in  Ihe  worll,  many  of  them  being  Ibe  siie  of  iialure,  nearly  all 
o>ginal,and  having:  ihe  names  of  Ihe  various  parts  printitd  db  Ihe  biidyof  Ihe  out,  in  t^BW  of  BgiirtM 
Of  refprenre  wtih  desrripiiims  al  Ihe  foot.  They  thus  Ibrm  a  complete  aiHl  cplsndid  series,  whieh 
will  grcRlly  I9itsl  the  iiludenlin  obtaining  ■  clear  idea  of  Anatomy,  and  will  airo  serve  to  refresh 
"■-  -  Mnory  of  those  who  may  fln  J  in  Ihe  eiigencies  of  practice  Ibe  nectssily  of  recalling  Ihe  details 
'  '  '     '~    as  itdoen,aco[npleIe  AtlssnrAoalflmy,  with  a  Ihorouftb 

Bnn  applied  Analomy.  the  work  will  be  round  of  e»cniial  uso 
Hits  In  Iheir  odliMi,  relieving  both  precuptor  and  pupil  of  much 
1  borough  medical  nlaoalion. 
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■e  regard  lbs  work  of  Mr,  Gray  as 
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we  bdUeve,  loMprTsede  til  others,  both  aa  a  naaaal 
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Tblsli  birall  eomparisoa  Ibe  moBleieellnt  work 
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iloner  of  laedtelBe,  Bad  the  satiieal  devoiM  have 
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•KSAND  Practice  or  i    unn.  brJoHm  l»idi,  v  o    in  noe  toIiih, 

■  i|iliitc>     In  twoliKiidinini       cnppcr  A* u  »!<«'«•.  pl'i' *B<I  nlaml.  'wi». 
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GLL'GE'S  ATLAS  OP 
TOLOGV       TroLilileil,  wilb  Nt>»>  aiul  Ad.li-  I 

HAMILTON  irRANK   H.I,  M.  O., 

A  PRACTICAL  TREATISE  "3trFRACrURi?9'^AND"b*SLOCATIONa.     la 

nnr.  lai^  and  hanilH<me  oclivo  volume,  ot  over  790  pagn,  with  389  ilti]«ir«llt>n>.    9i  3^-    itf*^. 
Ready,  J.nuBry,  1S60.) 
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juriieluBi,  and  ■flfliialB  and  of  ll  ae  u  nn^iaal  wnik.bnlk  la  alitanrraada'i- 
nC  thr  itiicleul  Dnftitlrner  I  niiBepniBior  Tlav,  and  loeanMi  llu*  vMmM* 
iMe  to  IliF  (uthnr  and  m  iha  1 1"^''  ■■  ■  ""**  dlAeell  Md  lnu>ar>ui)  btaMk  af 
iTtd  Jauiwal  Murrh  IHSD       itludyand  Btaetiea.    Dn  anry  are«al,  Ikaiatas, 
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The  irran(fineBt  ii  ilmplF  and  ■vilFmaiic,  the  ilie- 1  rem  wbieb  evrrf  rn 

It'-n  clear  aad  (granh'e,  and  the  illuitrBllnni  name-  |  (ITonling  an  eianpla  "t  hinieat.  an 

HOBLYN  (HICHAFID  D.l,  M.  D. 

A  DICTIONARY  OP  TUE  TERMS   USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.    A  new  Amerioan  pdilitm.    R«viHd.  with  numrroui  Addiliooa, 

liyUiiAC  H*Ts,  M.  D., editor  ol  the"  American  Journal  of  Ihe  MifdiralSi'icnoe*."    Id  one  tatife 

myal  12mD.  *nluiDs,  lealber,  of  over  JMW  double  calumned  page*,     tl  90. 

thiadietiflDaTTaibBlnf  eaiiTeDianllniiie,accDnte|  down  lo  Iha  rer;  lateat  dale — ITiiIani  J.*i><>I 
o^tSf^^S^u™ -c!uJtol.'*r.J  ™-™'  ^^      H'*'T»''  I>'«"™^  ""  i™?  "J"  •  («»"""">lfc 
Wn  Know  ef  in  diclionary  bellat  Atrufed  and    ouahl  alwan  In  be  apng  the   atadent'l  Ubl*. — 
adapted.  lllaBolencanibered  witblbenbanletelernM    Snuitrm  Kt*.  mmj  amrg.  Jturaai. 
••f  a  bygone  nge,  bat  il  ecntalna  alt  that  are  now  la  [ 


D'S    MEDICAL    NOTES    A\D    RE-I     TOLOGV.    Elihih  edl'i 


FLH(;TI0\B     Ffom 

Ib  ate  n.Ddtune  ucUv 

HOKNEH-a  I9PEC1AL 


1».l»Tl 


AND  HtS-l 


HABEnSHON  IS.  O.I,  M.  O., 

At*litai>l  Phyiieiin  lo  and  LeslDrtr  na  M^leria  Mediea  nnd  TfaenpeBliei  ■!  Oay-i  H.HStlal,  *■. 

PATIIOLOGICAL  AND  PRACTICAL  OBSERVATIONS  6n  DISEASES 
OF  THE  ALIMENTARY  CANAL.  (ESOPHAGUS,  STOMACH,  OiGCUM.  AND  INTES- 
TINES.    Wilb  illuiiratiiin*  ou  woud.      In  one  bandsoou)  octavo  volonw  b(  31'i  pa|«*i  fSM 

dolll.    $173,    (JVoBRwrf,! 


AND   aOIBNTIFlO    PUBLIQATIONS. 
JONES  (T.  WMARTONl,   F.  R.3., 


wilh  addilionab/  Edwakd  Hartsuosm,  H.  D.,  Surt^un 
hMidi-ortie  roy*!  lamo.  YoJnme.eMr  . -".. 


-'iOO  p»g:ei."' »1  SO. 


J  ONES  IC.  HANDFIEUOl,  F.  R,  S.,  &  EDWARD  H.  SIEVEKINQ,  M.O., 

AnHlulPhTitciuKiiilLNUrgniiiSl.  Mury'i  doiuitnl,  LundoB. 

A  MANUAL  OF  PATHOLOGICAL    ANATOMY.     First  Amencan  aUrion, 

Revwd.     Wilh  ihree  hitadritd  did  ninety -Kviiii  huidxume  wood  eiigraviftgi!.     Id  one  Itrge  and 

twuilirul  oclBVo  volume  uTneirly  750  pogu,  [ealber.     t3  73. 

Atiimnc)>eteii-l»ok,enguliinc,in*«[Hiil«w4  i  obli)[«>]  toilasrrotBiigraaiiKnbfirariiiniicKrKpli*, 
ram.aeuinn^u  ouiliai:  of  Wbii  ii  knoin  Is  tb<  uililKsBalilnixxiliiiiTelkBibEitfawduulviiwd 
diwuis  i>r  ntbolofisil  AuUHny,  II  li  porhipi  Ihg  II  wilh  uy  dtgim  of  Mce«*.  Ai  ■  ilmpla  Wiitk 
Mri  wnrkiaiheBatUati  laoinaaa.  IMgrni  meiii  of  rafaraiiw,  iknerota,  i(  laoT  vraat  nlsa  id  Ug 
eoaalilala  lu e«iB|iretonaBa  andttraTttyiaad  la  tlili  |  iiadaalnf  paihuliialeal  awinny,  and  ihiald  be  in 
mpeel  II  aupplia  a  araat  daatdenluiii  in  uar  llta-  i  avery  nhyaiclaa'a  llbnrT.— ITtium  LanHt. 
nlure.    RcRwron  Ote  itudaDl  uf  palhnli.gy  w.i  I 

KIRKES  •WILLIAM  SEN  HOUSE),   M.  D., 
A    MANUAL    OF    PHYSIOLOGY.       A  new   Amerkan,  from  the   third  And 

improved  London  ediiion.     Wiih  iwn  hundred  iMustraiioiis,     In  One  Inrre  and  hand«oiDe  royal 
tSnio.  rolunn,  lenthcr.    pp.  Sm.    S3  00.    (L»t/y  PuUUiud.) 
Thii  I.  a  a<w  and  very  naeh  impr.mKl  edjlioa  i. 
Di.  Kiikai'  wail-known  HuDdb.ik  i>r  PKyiiul'^r 

lhefefare,iidiur«blyadanMI  fnr  annul utiua  by  llii 
baiy  praeliliaaei — 0kW<h  QowupI*  ,;aiinMj, 

111  ugellaaea  la  In  iia  ninipaeiBeii.  Ila  elaaincia 
and  Ila  earcCnllyelled  aB[hi<rlti«a.  Ii  ii  tha  ncwi 
•navalaBlortut-booka.  TheaanallaiiKn.Maaiia 
KIrknana  Pafat,  hava  naliy  an  immrBae  lalcat  ri<i 

iaa  pW'plB  fancy.    They  hari  llie  irift  of  lellin;  gi 
niy  In  Irll  ni  all  tboy  know.— £hi»  Jfid   au 

KNAPP'STECBMOI.OGY;  ul.Ctienililiy  applln 
RoHiLDi,  Di.  Bicarisioara'Dd    Prof    W     R 

LUDLOW  (J.  L.l,  M.  D. 
A   MANUAL   OF    E;?AMINATI0NS    upon   Anatomy.   Physiolngj,    Surgeij, 

Pneiin  of  Medicine,  Obi'lplricK.Malena  Medica,  ChcDiiMry.  Pharniacy,  uid  Thergpeuiica.  To 
which  i*  nddod  a  Medii'Bl  Futiniilaiy.  Third  edition.  Ihoroughiy  reviwd  and  gieaily  cilended 
and  enlarged.  Willi  370  illuMraliuns.  In  one  bADdwime  royal  12ino,  volume,  (edlier,  ol  SI<i 
large  pages      S2  50. 

The  great  popularity  of  thin  volume,  and  the  numerous  demauda  for  it  during  Ihe  I  wo  years  in  which 
II  tiae  biiHi  oui  ol  prim,  have  induced  the  aiilhor  in  il>  Mviaion  to  *par«  no  painn  to  render  it  ■ 
corrert  and  nccurate  digiiiil  of  the  mual  re<^nl  eondilion  of  all  the  br«nHie«  ofmedieal  *Fien».  In 
many  reitpecia  il  may,  iberefiire,  be  regarded  rather  ana  new  book  than  ■  newediliun,  an  «nllre 
wcUon  on  Phyajology  having  been  added,  ai  dim  one  on  Urganic  CbeiaiBlry.  and  many  porliooa 
having  been  rewritlen.  A  very  complete  leriea  of  tlluatmiona  haa  been  introduced,  and  every 
care  ha»  been  taken  in  ihe  inechanii-Bl  execution  lu  render  il  a  cunvenient  and  mlitfaclory  booli  for 
aiudy  or  reference.  The  arraiigemeul  of  the  vulimie  in  the  form  orquesiiou  and  uiawer  render*  Il 
e>pci.-ia(ly  lulled  for  the  office  rxamiDaiion  of  >iuilenli-  and  for  ihoie  preparing  fur  grBduatton. 
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iparlni  for  eianlaBII<Bi_.i>>.  Mtdical  Jturnml. 

Par  Oir  ■ludnt  bcglDnlDg  thli  aludy.  and  the 
veiiliuner  wkn  baa  Oul  lelaare  In  retreat  bia 
emorr,  Iklabook  la  i*val«i<»ta,aa  !t  enatebia  all 
alii  la  ImpurUnl  to  know,  wi Ihiia I apeeial detail i, 
hieb  are  read  wilh  Intaipal  only  by  th'iae  who 
"Dldmaliea  mprcUIIy,  orde>ire  tn  pniarita  erili- 


LAYCOCK'S  LKCTDHBS  (tr«  THE  PRIMCI- 
PLBS  A.tD  METHODB  OP  MEOICAI.  OB- 
StftVATlon  AND  REHEARCH.  F.>r  tlio  Uxe 
uf  Advaalwd  SladeBM  and  Junior  fnollilnaMa. 
In  oDs  ruyal  IJoid.  volume,  rilraelDih.  Priced. 


LAWRENCE  tW.I,   F.  R.  S.,  lie. 
A  TREATISE    ON    DISEASES    OF    THE    EYE.     A    uew  edition,   edited, 

with  nnmeroua  aiMilion>>,  and  243  lllu>traiiuDt,  by  U««o  HaVs,  M.  U,,  Surgeon  to  WiII'h  Hu-pi' 
lal,  dee.  tn  one  very  large  and  banilaniDe  octavo  volume,  ol  !'30  pagE?,  atrougly  bound  in  leBlbCr 
with  raiKed  bond*.     S&  OO. 

LALLEMAND  AND  WILSON. 

A    PRACTICAL    TREATISE    ON    THE    CACSES,    SYMITOMS,    AND 

TREATMENT  OP  SFEHMATUHKHCEA.     By  M.  Lallkmakd.    Trannlaled  and  edited  by 

HBNsrJ    McDoiisALL.     Third  Amerwan  ediiion.     Tn  whwh  is  added UN  DISEASES 

UP  THE  VESICUL^  SKMINALES;  anutueik  AuooiATini  droans  >N\>t,  't.^.A^v.^  t.s«i~ 
ence  to  ihe  Morbid  Seorciione  of  the  Pr..»latic  sud  Urrlhral  Mucous  MemXiv*™-  'M'«-i*.w 
WiLM.i,M.D.     In  one  neat  ocwvo  Volume,  of  aboul  400  pp.,  eilrn  cloth.    »*i«4.   i,ii"i  "•«*■ 


CO  BLAHCHARD  &  LEA-^  MBUIGAL 

LA   HOCHE  IR.),    M.  D.,  Ac. 
YELLOW  FEYES,  considered  in  it«   Historical,  Palbologioal,  EtiolcKcical,  and 

TfaenpcutlCBt  Relitions.     Including  ■  Skeli^h  •>(  Ihe  Utwaw  ■»  il  hu  nccurred  in  Pliiliufelphia 
from  IfiHfllolSM,  wilh  an  eiaminBtionoflbeconnecliona  between  il  nnit  ihe  rever«  knotm  uadef 

D  oltaer  porta  or  temper&le  an  wetl  •*  In  Irnpical  regioni.     In  two  large  anal 

I  volumes  of  searly  1900  pagve,  extra  elolb.    •?  00. 


n  Pf,f„, 


i  mil  mpplixd  B- 
.    It  li,  inilead,  In 


mrch,  ilmnit  wtihoni  example, 
liieir,  ■  Isrf  c  libniy,  nod  li  asat 

■ubject  of  Which  It  treoU,  to  >I1  future  tinw. 


by  du  and  by  ai|EbL|  in  ihf 
ai  andoubtedly  the  mint  ■ 


,of  » 


longer  Cflnfineit  to  eltber  laTfe  or  uiiall  cilJea,  but 
penetralM  eoualry  villegei,  planlatiOM,  >diI  farm- 
hoam;  that  it  li  Ireated  with  aoi reel y  better  ine- 

[■mtmiKhlerdnnebyisiioraNtBceleiiderttDtnaw- 
ledceln  ii^Id  lotheiflHaH.and  iaTiewofthepro- 
babillty  thalamajorlly  oTiOBlherBphyaisiaBawIll 
be  called  npnn  to  trail  tbedlwiie,  we  tni»  thai  thin 
able  awl  eunprshenilre  trealiK  will  he  Trry  gene- 
rally read  la  the  Hluth.—MinpU'  «<><  Kitiritf. 
Thli  li  decidedly  tu  gral  American  oBdieal  wnik 


JeetDfYellc 


;htlg.hlt. 


irdfloBa 


Thegeo 


irihtp  of 


riiy  anna  thiinhjeetof  Yellow  Fever  Vhe  at> 
Bad  phyiielii  will  find  la  ihcMvalanina  rU 
of  Ih*  nm  total  of  Ihe  hBowledge  of  Ibe  mtrM 
the  awfalsenarge which  they  aoelabanuly  dial 
Thealyleii  •DaDnBadaopiireaa  '  ■-  • 
vigontB  the  mlDd  while  attor'--- 
the  gifted  aallior,  while  the 
Moded  in  bringiu  [heaiti 
hamony  wIld  iJie  Inaplr 


111,  h  lea 

Jjg  eye  aj  a  tajogible  realir 


<iMt  Ihe  'haagkM  tf 
aUiakeiB  ha*e  aaa- 

that  dwell*  wilkia. 


;  forlnnate  that  the  (plendid  wntt  of 
■hosld  l»Teb«niei<HiirfDiatheprMi 
liar  line.  The  want  of  a  reliable  d^ 
it  I*  kBuwn  in  reUtios  to  th|*  rrlfhlfal 
sgbnareli-awantTeryaailafhetatllr 

Dr.  La  Rcehe  haa  neeeedad  H 
rithaaable  aad  eonvlH* 


ling  UiB  profe 
mphionr  wl.,-.. 


PNEUMONIA  ;  ita  Sappoaed  Connection,  Pathological  uid  Etiological,  with  Ao- 

luniiini  Feverx,  including  ati  Inquiry  into  Ihe  ExiHlenw  hdiI  Morbid  Agenc)'  of  Malaria.     In  ooa 
taaadeame  octavo  volume,  estra  clulh,  orSOO  pagee.    $3  00. 

LEHMANN  (C.  G.) 
PHTSIOLOGICAL  CHEMISTRY.  Translated  from  the  second  edition  by 
GsoxoE  E.  Dat,  M.  D.,  p.  R.  S..  &c.,  edited  by  K.  £.  Roseas,  M.  D..  P[orei>H>r  of  Cbcnistry 
in  the  MedictU  Uenanmenl  of  the  Uairenily  of  Pennsylvania,  wilb  ijluttralioni,  Felerted  froa 
Punke's  Atlas  of  Fhyiiiriogica]  Uhemiftry,  and  an  Appendix  of  platea.  Complete  in  two  larg« 
and  handsxime  octavo  volumes,  extra  clot b,  containing  ISOO  pages,  with  nearly  two imndred  iilua- 
tralionB.     sn  DO. 

~  wily  acknowledged  as  Ihe  most  complete  and  eulhurilatlve  eipDHlloo  gf 

il  Zoochemistry,  in  its  passage  IhruOgh  Ihe  pr«»*.  baii  received  froia 
9  BHWaatieceeMirjr  In  prewal  it  in  a  correct  and  reliable  farm.    Tbewotfe 
,  herefure,  presented  as  in  every  way  worlhy  Ihe  atleattou  of  all  who  debire  lu  b«  familiar  wilk 
the  modern  facts  and  doclnaei  of  FbyaiologicaJ  Scienoe. 

-SdMnrgl  «Mi*If  Jswiul  ^  JMttal 


the  principles  and  deiai 
ProfCKaor  Rogem  sncfa 


Phyii. 


■  I  Chemiitry.— ^i 


a.  IBM, 


.  Jenrn. 


:  Aftd.  Set 


The  nreient  vnlBmei  belong  In  the  una 
0/ thehiglio.1  order  of  merit.— MwUrfolM 


I  of  refi-ii 
chofllie 


id  iufuri 


Already  well  UnWD  and  •ppTeciaied  bytbew|aa< 
lific  world,  Pioreiaut  Lrhmuo'e  gieal  work  r»- 
guiruiiu  Uiid.l..rVKBi™c«,s.,iituJ»r  a  newnrb, 

inKed.waSwx. 


Jnntmi,  Deo.  ISU. 


3  German, 


BY  Tm  SAHS  AUTHOR.     {Lattlf  PuLliahiJ.) 

MANUAL  OP  CHEMICAL   PHYSIOLOGY.      Translated  from  the 

wiUi  Notes  and  Addiiiona,  by  J.  Chestok  Mobrih,  M.  D.,  with  an  InlroduRory  Ei 
Poroc,by  Professor  SahuxlJaceeok.M.  I)., of  the  LTnlVer'ily  of  Pennoylvaaii.     Withilt«» 
Iraliuua  on  wood.     In  one  very  handsoiae  octavo  volume,  exlraaloth,  of  336  pages.     S9  3S. 
Prowi  prof.  Jatina't  IMroductory  Etfof. 

'-     "V.Lehmanna^  a  manual  of  Organic  Cbemislry  forlbe  ni*  of  Um 
I  recommending  faia  or^nal  work  of  PbtsioiAoicaI.  CHiMnraT 
<<uic  luDiuic  'luuiET,  iiie  high  value  of  bis  refearche*,  and  Ihe  great  weight  of  bljt  dultao- 
1  important  department  of  mediwil  science  are  fully  recognised. 


In  adopt  il 


■plinglh 
of  tie  I 


"i^^'"    DIBPBNaATOHY    AND    THERA- ,  MALQAIGNE'S  OPERATtVBSUBaERT,  iMael 

PEUTIGAL  REMEMBKaNCKR.    Oompriiing  on  Nurmal  aad  I>.thi^.»iul  Aaatiiniy.     Ttwm- 

Ihe  cBilre  Mall  nf  Materia  Mediea,  wiih  every  lilrd  frnm  ihe  Pitneb  by  FaBtaiica  Bmra*. 

IVaetloalfnmnBlaeniiuiBediB  Ihe  three  Uriliih  |  A.B.,M  D.  With aua»raaeiIlBatralluuue wood. 

.    Bdiled.wilhtbeaddiliaiiufilia  la  one  handaone  nelavo  Tolan>e,  extra  alotk.al 

"  "    "'-tmacopaiU,  by  R.  K.  nearly  aix  hundred  page*.    W  «S. 
il.ei.iil.,36opp.  7te.l 


AND   BdlENTtFIO    PtTBLICATIOHS. 
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MEIQS(CHARLE3  D.l,  M.  O., 
PmreHoi  or  ObiMtrict,  ftc.  in  Ihr  JtHetim  Mcdieol  Cnllefc,  Philidclphla. 

OBSTETRICS :  THE  SCIENCE   AND   THE  ART.    Third  edition,  reyisea 

■nd  improrei].    Wilta  one  hondiwduid  1  weal y-nins  ill iipirnl ions.  In  one  bc&uttfully  printed  oclBvo 

vnluDie,  leulher,  ot  seven  hundred  Hnd  filly-lwu  lar^  pHg«.     S3  7S. 

The  rBjnd  df  mund  for  tnnther  edition  of  thl#  worh  I*  B  aumcienr  ex|)r«Dtian  of  Ihe  liTonUe 
*erdiel  nr  ihu  proteHion.  in  ihm  pruparinB  ii  ■  Ihird  [ime  for  the  press,  the  aulhor  bu  «iuteBTored 
Id  render  il  in  every  Kipeel  worthy  of  Ibe  IkTor  wbiota  it  hu  reoeived.  To  aocomplifih  ihia  be 
hi*  Ihnrnughly  revi!«d  il  in  every  part.  Some  porlionii  have  been  rewrittan,  olhort  udded,  new 
UluatmliDOB  have  been  in  many  inslance*  nubslilulBd  for  such  at  were  noi  deemed  Batirrioiury, 
while,  liy  an  olle ration  in  ihr  lypugmphical  arran^menl,  Ihe  siie  or  Ihe  work  has  not  been  iucreaaedi 
■nd  Ihepriee  remains  unaliered.  In  ioprewnl  improved  form,  il  is,  therefore,  hoped  ilial  the  worit 
_-;.! — ,  ij^  wanla  of  the  American  prorexion  as  a  aound,  prsclical,  and  eilended 


liMd  only  Eve  pages  of 


STBnii  or  Mid 

Though  We  wii 

pniaofcHira^ulrevliioB.  Eipg 
tfmiaienias  it*  •enieneiM,  wlui 

to  be  rnanded  «■  impreved  in  m4WHr  aa  well  as 
matUf.  Id  the  muturi  evfifj  sErolce  rif  the  pen  has 
Jiereascd  (he  vales  of  the  bonki  both  in  etpvog ings 


aevessible  to  Ihe  aludeat  and  prasllt 
Ktd.  mill  Sure  Jturnal,  Jan.  leST. 

This  u  1  Uindanl  walk  bv  ■  gnat  J 
sletrielan.  It  is  lbs  Lhiid  and  laal  ei 
the  laD|<gii|e  nf  lbapreraiie,theaathai 


Bi"Wooghl 


.  »d  s»r.,  Msr.  >M). 

WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.    A  Series  of  Leo- 

lures  lo  hi!  Claso.    Funrlh  ojid  Imprnvrd  edition.    In  ODa  luge  nud  beautifully  priuled  oolav« 

volnme,  leather,  d(  over  700  pager.     1360. 

The  gralifying  appreciation  of  hi*  labors,  as  erinced  by  the  eihauniun  of  three  large  impreeaiona 
of  this  work  has  not  been  \om  upon  the  author,  who  has  endeavored  in  every  way  lo  render  ii 
worthy  of  the  favor  with  which  it  has  been  received.  The  r>ppi>nunily  thu*  (.Siirijed  for  another 
reviaion  has  been  improved,  aud  Ihe  worh  la  now  prenented  a>  in  every  way  superior  lo  its  pre- 
decesmra,  addiiioni'  and  alieraiions  having  been  mnde  wheuever  the  ailvuicc  ol  science  hat  rea- 
derad  them  desirable.  The  lypcsruphicfil  eieeuiion  ul  the  work  will  alao  lie  found  to  have  under- 
fone  a  sjiailar  improvement,  and  Ihe  volume,  il  is  hoped,  will  be  found  in  all  rerpecla  worthy  lo 
KainliiD  its  tHMitioD  ■;■  the  Mandard  Ameriran  leit-hiink  on  Ihe  Diaeuea  of  Femsles. 

A  few  notices  of  the  previous  editions  ate 

In  other  rtspeela.  In  oar  esUnallon,  too  moek  ean. 
■otbenid  In  pralH  orthiawoik.  Il  aMnsdi  with 
bMaliral  patsaaeB,  lad  far  ooaalaBsen,  Itor  orwiD- 
ality,  and  (ui  all  that  is  aasiusdabls  In  a  wutk  uu 
the  dli  -  -      -      . 


the  dlseises  of  rrniiles,!!  la  not  unellsd,  and  piu 
btblynutrqailled  la  UieEB^iah  ISBgaaite.    On  lb 


The  bnly  of  the  book  la  worthy  ot  ■ilentlr*  em- 
ManKim,  and  la  artdeatly  the  pradBellua  of  a 
olaver,  iliniuhtftil,  and  ■anetons  physlettn.  Dr. 
Urigi'a  lelun  M  Iha  disaana  of  Ih*  uHrwl  or- 
|«M,  •oetalB  numy  IdMrastiac  aad  laie  eaaea,  and 
laanr  iBalraeliTeohMTVatlanB.  We  late  oar  love 
dfDr.Msiu,  with  shiirhnpliiioB  ur  his  talEttU  and 
orlglnaliif.— rj|<£nrfiAMil  rtnlcit  Mttiit-Oki 

Enry  elmpitr  Is  replete  with  pnctlesl  lastroe- 
llnn,anfl  bvart  thfimpreuof  beinf  Ihe  eflmpoalticm 

ialbenilurnrdiagiiasis 


Foil  of  iinpnrtanl  laaller,  eonvirnil  iainadyaad 
Bgreeante  uuiner.— Si.X>*km  Ifid,  aiul  fiHr(,/sar. 

la  ealirely  eaplivaling,  and  which  absolutely  liar- 

11  Bh»wa  Ihe  very  highest  evidsnee  of  aWlily.'wi., 
the  cleamFBa  with  which  Ue  InramalloB  fa  pi»- 
•rnied .  We  kB'iw  of  no  better  teat  of  oae'a  aaosr- 
■tandlnii  a  anbjeet  than  the  avldence  Df  the  power 
nf  Igeidlt  fiplalniuf  it.  The  most  elemenlary,  as 
well  •■  the  obsearest  snbiHis,  uniler  the  peaell  ot 
Prnf.  Melitt,  are  l»Uted  and  mnde  tn  snail  oul  in 
■ueh  bnU  relief,  as  to  prudoce  diinset  imii'isuons 
Dpini  the  mind  and  neDoi;  u[  the  reader.  — Tkt 
(flarlMM  ««<.  JeataaJ. 

Frofeaaoi  Meiga  haa  enlarged  ud  aiiMnded  Ihla 
great  work,  for  aaeh  it  BaqueatloaablT  la,  haviaa 

Kiaed  Ihe  ordeal  of  eriiielsa  at  hama  uwl  abmad, 
I  been  imnrored  Ueiebii  for  ia  Ihla  ikeweditM* 
Ih«  Hthnr  haa  InlTodaMd  ml  laproveaaala,  and 
lBerea«d  the  vslfle  and  atilily  of  Ihe  book  In- 
measurahlT.  Il  preaesiU  ao  auuy  novel,  blight, 
andaparkling  thneghtBi  taeh  aa  esuberaaDeufBiw 


agrlMion  of  errapHina,  aad  ia  Ihe  m 
which  camel  fail  to  rceonuneiul  II 
alleatkia  of  Iha  raaJBr_llnaMtf'i  juooel. 
IleOBtalu  a  vast  amount  of  pnenoat  knowledge, 

Sone  who  haa  aeeurately  ohaerved  aad  retained 
laiperleneeoriBUv  yrmn,  and  who  tells  Ihere- 
aall  in  a  free,  familiar,  and  pleasanl  manner.— !)■»- 
In  Qmrurlt  JnnuU. 

ON    THE    NATURE,    SIGNS,    AND    TREATMENT    OP    CHILDBED 
FEVEK.    In  •  Series  of  Lellere  addressed  lo  Ihe  Sludeol*  of  hia  Claaa.    In  one  batidaome 
oolavo  volume,  eilia  doth,  ol  3SS  ptgo*.     S3  M, 
The  Inatnetlve  and  InlsreMing  asth.ir  of  Ihi*  .  na.    II  tsa  deleclablebook.  •    •    •  Thia  liealiae 

work,  whiiH  previous  labora  la  ihe  ilEpartmeal  ofi  apiin  ah i Id-bed  revera  will  hare  aa  ritriiiivi  sale, 
■edlciiiF  which  he  so  icdulcnisly  eultivatra,  liavs  being  dcatlnMt,  aa  it  deaeivci,  lo  hnd  a  pliice  in  ihe 
placed  bia  cnnnlryrara  aederdeep  and  abidlai  obli-  iihrmryof  every  pracliliciart  whiiscorns lo (sg  In  the 
■■tinns,  again  challenges  their  adimrstinn  in  Ihe  rear.— flTuAvillf  JeurMl  c/AtsdiEiaisorfSarorv, 
rreah  and  vlgaront,  aitnetlve  ud  raey  pagea  before  I 

A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 
UF  THE  UTEUUa.  WiUi  numcrout  plBtes,  drKwn  and  oolored  from  nature  in  the  higheal 
■tyle  ol  art.    In  one  buideorae  oolavo  volnme,  extra  cloth.    (4  30, 


i 


VLANCHASD   «   LBA'S   MBPIOAL 


MACLISE   IJOSEPI 
SUKGICAIi  ANATOMY.     Formiug  on* 

Wiib  iiiity^iglii  large  ind  spied  did  Plole«,  Jniwt 
Utiiting  one  tkuikdrftl  and  njnery  Fif  urep,  many  oi  imiu  ■■«  blus 
■ridetplunaiiiry  leiitr-preBS,     Strongl;  and   hundHumety  bound 
leciiled  Surgidil  wui ' 


•.•The  file  of  It 

wrappera.    Pnee  SR  00. 

Oeo  nf  ilie  grMWtt  aniiiie  irlumpw  of  in«  mgc  ■ 
IB  SatilFil  Katfimy—EriliiA  Aaurican  Hirf<M' ' 

f.ll  "u''p"iK..™°l.RaIinii""S'iTracI.    ""  | 

T<m  miKiIi  ouBBMi  H  (■Id  IB  lU  iiniHi  ladHd.  I 

evsi  pubiiiliNl.— Aojfiilo  Midi 

I  olegMlly  pi 


),    SURGEON. 

volume,   Tcrj  Urge  imperial   nna 

a  tb«  bed  ttyle  and  beiuiituliy  eulored.    ( 

ilr*  rlolli.  heing  one  of  ■) 
ry.    »U  00. 


rough  thu  poM-ih 


Sve  parli,  doDe  Bp  in 


A  wntk  wKJCIi  Ki 


pinfetixm  tbe  compkiiim  of  thii  inly  ouLnliaa 
worll,  wliii?h,  ■•  1  wbiil«,  OfrtilDly  ■uodl  mml 

■  ubjwt   ID   litna—TlutrrK   o 
Smrtital  Jen 

Thii  11  bi  fmr  Ibe  able*!  wmt  m  SarflTal  A  j 
nmy  ■  earn*  -     «  oor  o^«fffj^^    ig 


illnitTmled,  anil  M  uiefnl  m  tmrk.l*  uffoced  at  ao    dent.  In  any  degiK,  lor  neglect  oT  «eliw 
modaiaie  a  priea.— C*arluMs  HmHcoI  JoBniaJ,  linn.    Id  thoan  ndden  eaurgeneiM  Uai 

...  ,,..,..  I  ariaB.and  vhick  reqniTetbfluaBaBlavniBai 

111  DlaiaiuDbn.1  a  mp'tiorily  wlileb  plae«  Uf  ^•n„,e,o.;™lSik,(rt,lBd,,  ,,^t^tt»l 
IhenalnaalberondlkereaBliareampatltian'-Midi-f  |,»pi  the^BlailiorthadlaaeeUu-nMiai  >erp«~ 
isl  £7in>itiur.  I  ftAiDlhenwiDory^Hi  WuuniJimTitmla/ 

Cunntrypracllllnnsca  will  find  Iheae  plalaaaf  iiB-    EuuaitdS«giiv. 
ineDie  value — It.  Y.  Miiical  OaulH.  I 


The  repuiaik 
the  prafseaiun  ID  be  ■pecially  e 
prqclice.     The  very  iavanible 


uf  Ihe  Cervix  and  Body  of  It 
about  one  hundred  iltualratioDH  on  wood.     In  one  ve 
page*.     {LiUf/y  J'utiiiied.)     S3  7S. 
Miller  aa  an  ubalelriiiaD  is  too  widely  tpread  lo  requin 
■lied  to  a  volume  conlaining  ihe  experience  ofhia  k 
recepiion  accorded  to  his  '■  TreatiM  on  Human  I'ai 
an  eainetl  that  Ihe  preient  work  will  TulG!  the  mlhor'a  inten    .  ,    . 

a  modeiBlB  compau  a  oomplele  and  Ifualworthy  leu-book  for  the  Bludeul,  and  book  ot^ 
B  for  ihspraclitiooer. 

:ODgraluUU  lbs  aolbur  tbai  the  tuk  Ii  done.  I  lion  lo  whieb  Ita  niarlu  Jnaily  enilile  It. 
:  e»uraiolaieblin  that  he  hai  given  to  Ihemedi.    ii  luehiliiltkedaerlpliaiiiare  clear,  u 

..  I  pernianrDt  pmilluB  anoi^  the  aiudard  aaEbn-     iuprasUeal  bearinga,  which  eanuot  fall 

illea  on  Uie  prinnlplea  and  praolice  of  obitetrliia.  I  accepuble  aod  niuable  M  both  aladtata  and  pc 


llieembodyi 


.   unity.  0 
Of  thereultior  thei 
ice  Df  Prof.  Ulller. 


jrof  IB 


le  largat  of  et 


A  auxt  icapcicuUB  and  nloaUa  a 
uiiDa  medical  liientaiOT  a«d  Doa  N 


■ndenl  aa  well  a*  a  canfal  nbwrrer,  aa  arigjnai  and 
[ndmewleDt  thinker,  wedded  lo  no  hobbiea,  aver 
ready  to  conilder  wllhoulpreJadlgenewTinn,aBd 
laadOplinnavaiiuniifibeynmreallTiiaproveinenti, 
abd  wiUnI  a  clear,  agreeable  wrllar,  a  prulieal 
trealfwrrDtn  ble  pen  OOBid  not  fail  tv  potleaa  greal 
■alne.— £ii/'ala  Mad  Aamit,  Mar.  ISCS. 

In  fact,  Ihiivnlaneuaat  take  ita  place  among  Ihe 
■taDdardiyntenulletreatieuao  obilMrlca;  apoal- 

MACKENZIE  (W.l,    M.  D., 

Borgc.iD  Ocnliii  10  SduilMd  in  nrdiaary  lo  Her  Maj«i„  bit.  «t,. 

A  PRACTICAL  TREATISE  ON    DISKA3E8   AND  INJUKIES  OF   ' 

EVE.     To  which  itpreliiedaii  AnaloiDical  latroduction  explanatory  ol  n  HoiiBonla:  ~ 
the  Human  EyeUall.  by  Tho«as  Wa*HTOi.  JoMs,  F.  R.  S.     Fr.«n  Ibe  Fourth  K»ii 
larked  London  Ediium.     With  Notes  and  Additiona  by  Aodihbu.  Hbwbok,  M.  D.,  & 

WillBHoapiial.dcc.^.   InoneverytbrKBao "  ■■      '  " .     -     .     .■  .      -. 

plates  «nil  numerous  wood-oula.     »9  25. 


will  £nd  m 


The  aaUiut 


■■b  an« 


The  Ireatiic  of  Dr.  MueLcBiia  indiipulalily  bold* 

any  aiheiwiiikorthekind,oil(ierEagllab  or  foreign. 
—DixMimOittatuiiftAi  Eft. 


Biiropean celebrity.    Tin  iniinenie  moai... 

It  diapUycd,  the  Ihotuugh  .CQ«VB,v»a«  *i«,  »,« (<■''=  K^el'^hlangaw.  a|«. 
Mhjoe  I,  (HtcUoall  J  »i  wbU  aa  liKoioHealit  ,■»&  \1*^ —***■""*'"*  *'**•"' 


ANU    SCIENTIFIC    PUBLICATIONS 

MILLER  (JAMES),  F.  R.  S.  E., 

PtnCeuiii  otBaigcry  1b  lb*  Univeriity  a(  EdiBbatfh,  Ad. 

PRINCIPLES  OF  SURGERy.     Fourth  American,  from  the  thin!  and  revised 

Edinburgh  edition.    In  one  large  and  Tery  heautLlul  volumi;,  leillier,  o(  700  pitges,  wilb  two 
bundred  uid  Tun;  illu«imion8  on  wood,     S3  75. 


Tkewr 

•blr  kDiiwi  ain'niE  ui,  ■■  oDC  nrn<irH«tteit-baoki, 
totBadM»BT  fBtitw  autjBc  of  H  aiwrwury  ili>iilli( 

>■-    At'acanciwiaailiiiliaiileeipaillioBnf  IheuT 
enes  of  modeiii  ■nrgnry,  il  lUndi  deHrvndly  lilgh— 


k  tkkei  mnk  witti  Wmanfi*!  Prmptifwof 

._,_.-,  ..  eefUiBli'doMn,.!  fall  beUind  ihar  gtmt 

s    wort  lo  untiBiIncH  of  prlneipla  or  dnplh  af  mHo- 

r    IbswhI  rvHueh.    No  pkrot^lim  wbit*B|ina  biBn- 

I    pHiaUuN,  ur  HcWuic  inlBrMI*  of  bU  «lleau,  tan 

BequllliimHlrbafon  bliOod  Bsd  the  world  wllbMi 

■uk[*g)iiniHlf  nuniliar  wflb  Iha  wHtpd  and  philo- 

.    Biphlpil  vim  dcvelnpFd  ie  ttit  fnretoEBg  boot  — 

BT    THI  «AHI  AUTBOK.      iJntt  Istimi.) 

THE    PRACTICE   OF   SURGERY.     -Fourth   American  frwrn  the  Itist   Bdin- 

bnr^h  ediiion.     tUTifed  by  the  Americnn  editor,     JllurtraiBd  by  ihree  hundred  and  Kiiiy-rour 

engravings  on  wood.     In  one  iargi'  octavo  volume,  lesiher.  of  nearly  700  page*.     13  73. 
No  caemniam  of  onn  eiinld  aild  to  Ihi  pnpalaHly    bli  wnrlta,  both  on  llie  prtaeiplea  and  practln  of 
■    largery  bBvebeeBanlgDrd  IhahigheiliaDll,     Ifwe 


(t'lBurirry.    Ila  fepolalloa  in  IHl* eountry 

Tpaited  bv  thatofanrotlierworb.aBd,  wbeo 

■akea  in  codbkekw  with  the  author'!  Priitrii-lu  tf 
SBrnrjr,  eonatltam  a  whuls,  withuni  rEfersaei  to  , 
lo  lAkb  laconieiulioiia  lurirMD  wnaW  br  willing 
pcaBtiBehiaart.— Siii>l4i']iM>il  u<l£H>(.J«>nur 


Krafaawi  an  iaiBre»ioB  hi  » 
PrlBilplBi"  BBd  tba  •'  P» 
Mr.  Mnier-^rao  richly  meiil 
btvB  acquitvd,  Thi  aBlhor  I 
bla,  praetieal,  nod  WfU-iBfiiti 
aiattlv  what  h*  li  latkiocalH 
Mlk  tt.-X>iU»c*v  Kidicll  R, 
BythealDatlBRaBlliKMix 


Surgery  by 


•argerr  ha 

oabcri.— ai.  LaMiiui4.  ai^fiarg,  launmi. 


all 


lime  111  pmlilrally  hrtldlng  Ihe^lreiilion  Whelhor 
aaa  leil-bnok  Ha  iludeata  or  a  bcili  of  refereaie 
fm  prBCltlianen,  It  cannot  be  lo"  •iioagly  teonm- 
n>eBded.-S*aI*tra  Jaamal  oT  «id .  «d  miital 


MORLAND  IW.  W.),  M.  O., 
reliow  of  ibr  MoMachDHiu  Medical  Society,  lie. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  tbeir  Diagnoeis, 

Pathology,  and  Treaimrnt.     With  liliislratione.     In  one  large  and  huudoome  oi^tavo  voliima,  ol 
about  eUO  pagea,  extra  ololh.     {Juil  hnud.)     13  SO, 

laed'a  mmneDdmni  ai  a  »rv  rlFiirable  aMition  to     (he  Wort  one  of  gr      "  -  

■Bi^ical  praeil-    pro**  In  itteJiigBi 


—SHI  m  Ftt.  KU-CMt.  K».,  April,  ISC 
Enry  nadleal  praeiltinner  whois  atteallna  hai 


often  and  loratjr  expcrioaGcd  Uib  1 


Eaab  aahjeal  la  treated  w 


nDpllHl  bv  D 


pro**  In  Iht  higheat  degree  aaeful  to  tkt  geaaral 
prastitiiiBer,  TolhanemberBofthtprofeHioalntbe 
soaiir^r  tl  will  be  peeallarl*  valaable,  n 

BBd  ibe  one  briwd  aim  of  praatieal  aliliiy  W 
kvplia  view,  and  whieb  WloasoBtapon  avar 
together  WliMhe  akill  wbleb  U  evinced  (b  Ik 


MONTGOMERY  <W.  F.I,   M.  D.,  M.  R.  I.  A.,  Slc, 

Proftiior  rif  Midwifet}-  in  Ibc  King  and  Uu,<eu'(  CoUtge  of  Phyaiciaa*  iu  Ireland,  fta. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREGNANCY. 

With  tonw  other  Papers  on  Subjeeti  connECIed  wtih  Midwiftry.  From  lJi«  wcond  and  enlai^ed 
Engtiph  e>dtiion.  Wilb  two  engnirite  colored  {ttates,  and  nutnerou;  wood-rult.  In  oiw  vary 
battdBoma  octavo  volume,  extra  cloih,  of  nearly  aOO  pages.     (Loti/y  Pailiiluil.)    %3  79, 


TheBe  nereral  nbjpeti  lO  tBIereillBg  la  then- 
•elvei,  and  lO  iBportaal,  etery  me  of  iSaai,  la  tbe 

trolling  oflea  tbe  hoaor  aad  dotiintie  p*aoe  of  a 
familjr,  Iha  lagitlmacy  of  offapriag,  or  the  Ii/b  of  ita 

KrBBt,Breall  Ircaled  with  aa  BlegBhee  of  diction, 
Inaaa  of  ItlailratiaBB,  amitrntaaaad  iBStie*  of  m- 


nnaaalty  ri( 
>l  Uti.  SciM 


aonu>,inp.rBUaled 
medicine.    The  reai 


weighed  aad  fewelghod  Ihrougli  teaia  of 

Obaleule  iJw,  OB  eaab  of  itaaCTeral  toplea;  oa  all 
piiinta  aonneetad  with  pregnancy,  la  be  eTaiywkera 

oaea  awnan^Uf  (act,  aflbr^agargnHat,  esMOab- 
ing  praeedtat,  and  govBraiag  alike  thejarynan,  ad- 
roeate,  andjadn.  It  ia  sal  neraty  la  lla  lent  r*- 
laUoBBtbatwebdlbliworkBoiBtareaUBI.  BarAy 
a  page  bai  that  baa  Ita  biata  or  (heU  inportaat  M 


ithologlal. 


.  Mti.-CkiT.  'll»MW,  Ual'ob, 


MOHHIFRANCISl,  PH.  D.,  AND   REDWOOD  ITHEOPHI  LU81. 
PRACTICAL    PHARMACY.     CompriBiBg  the  Arrangements,  Apparatns,  and 

Man^piilalioni'  of  the  rharuiuceuiical  Shop  and  Lsbonilory.  Eilii<:d,  with  eilrn^ive  Addiiiona, 
by  Prof.  WiLLiAK  Pboctix,  ol  ibe  PbilBdBlphia  College  of  Pharmacy.  In  one  handKoinely 
primed  i>iibvo  volume,  extra  cloth,  ol  S70  pagen,  Wilb  over  SOO  engmvings  on  wood.     S3  7^ 


J 


BLANCUABD  tt  LEA'S  MEOIOaL 
NEILL  (JOHN),  M.  D., 

FRANCIS  QURNEY  SMITH,  M.  D., 

Piofeunr  of  ImtllulFi  ft  Mr.iloine  in  the  Pcnniylvuii*  Mcdieil  Collt«e. 

AN  ANALYTICAL   COMPENDIUM    OF   THE   VARIOUS   BRANCH 

OF  MEDICAL  SCIENCE  ;  for  ihe  Ute  and  EisminRlion  ot  Siudenw.  A 
and  improred.  In  one  very  large  and  ImndFomdy  primed  royal  12mi>. 
IhuUHand  pages,  wilh  374  waod-cul«.     Strongly  bounil  in  leather,  with  ni«ed  bend*.     %3  OB.    « 

The  verv  flnrtering  reception  Mhich  fiae  been  accorded  lo  this  wotic,  and  Ihe  h^h  eslimale  nl ' 

upon  il  by  Ihe  prorersion,  r 9  evinced  bv  the  conFlanl  and  increaring  demand  which  has  rapiAfd 
hausled  Iwa  large  ediiiun*,  have  slim ulBTed  iheaiuhnrii  to  render  thte  vdume  in  iu  preoenl  —-^ 

more  worthy  ol  the  taneett  which  has  ailendud  it.     It  has  accordingly  been  ihoruuahly  «.  

and  siich  errora  si  h&d  on  former  occaeiuna  e>«aped  ohwrvutioD  have  been  correcled,  and  whalei 
addiiions  were  necesnry  lo  inainlnin  it  on  a  level  with  the  advanoe  of  acienre  have  been  in 
Theextended  Kerie*  of  mitstralioos  hat  been  stilt  furlber  iacreaeed  and  much  improved,  wlula,t 
a  riighi  enlargement  of  the  pnge,  theie  Tariooa  addjlluiu  have  been  iaoorporated  wiihoul  ii 

the  bulk  of  (he  vnli 

The  work  iit.thei 


minenllyworthy  of  Ihe  favor  with  which  il 


)re,ngain  preaeni 

book  for  daily  reference  by  the  elndenl  requiring  »  guide  lo  hia  more  ell 

}ooka,  an  a  manual  for  preceptors  deairing  to  slinkulale  (heir  Biudsala  by  frequent  and  m 


le  chongea  and  impro' 

Ilia  volnnie  in  our  u 
m  apeak  rrom  eipeii 


Ihe  itudenU  ii  I 


IB  molt  vf  thedivi 


for  itndeBti,  and  ai  eiMOiallr  BWhl  lo  nnwepinn  ""weM  aad  ■nandHt  doeUiae*  ua  ike  >>*<Mj»<' J 

wheuamioe  their  popUi!    I(  will  uve  lEe  ««hei  provementt  and  diaeoveriei  are  tttgheiUy,  )ko«[|'] 

moeh  labor  by  enabWhlia  raadilf  to  recall  all  ol  ennei«ly,  laid  beTorelkealaileni.    Tbetaiaat^.l 

the  poiaM  apoo  whlet  hi)  pupili  liDold  be  el-  " whoiBj«very..BcerelyeoBiBMdih«eheajbs* J 

amlned     A  wnrk  of  tlili  tort  ihoald  be  In  Lhe  has  ill  aa  worlh  ill  weight  laulvar—IhalBlaM  la  Ikligil^  J 

of  ««^  one  wlin  takei  papili  inli  hii  oKce  wilb  ■  Jj«  il!^  oi''itudii3°Buid?"S  "^[/""'jjTJ^SftJ 

thebeitorilielau— inwuftiMiiiaSfid.  JikmI.^  pcrhapifLnd  oiilfromllt|^tlhe»cin 

In  the  rapid  eonrie  of  iNtnrei,  when  work  tot  ici^i 

NELIGAN  (J.  MOORE),  M.  D.,  M.  R.  r.A.,  &c. 

(X  ,pl.ndid  ti^ri.    Juil  htual.) 

ATLAS  OF  CUTANEOUS  DISEASES.     In  ono  bcantifol  quarto  Tolnme,  « 

cloth,  wilh  splendid  colored  plate*,  preeoDtitig  nearly  one  hundred  elaborale  repreteuiatuaa  i^l 
diitean.    «4  SO.  ■ 

This  beauliriil  volume  is  intended  aa  a  complete  and  apountle  represent al ion  ol  all  1 
of  Diseases  ol  the  Skin.    While  il  oan  be  coniulied  in  conjunction  with  any  work  on  P™         .  , 

especial  reference  lo  [he  author's  ■■TreBtiwon  DineaHe  oflbe  Skin,"  «o  favorably  recpived  bylk%l 
profension  some  yuan  since.     The  publisheri  leel  juMified  in  saying  thai  few  more  bcaiiiifull)r «  ~ 
cuted  plates  have  ever  been  presented  to  the  proleasioD  of  ttaia  country. 

Nctip^D'a  Alias  nf  CDUneons  Diieuei  iDpnliFa  a    give,  at  a  «n  i'lril.  Us  1 
loageititral  dsaidemlBin  moBli  felt  Dy  the  i»n(eil    of  each  lailLviJuHl  vsnely.    And  whils  thus  Ike  4ii 

W  plalei,  nrh  oonUlalai  ftem  »  to  I  fignrei,  ami    -' ' '  ■—-■-- 

formiDg  in  all  a  total  of  W  dlHiart  rvprgaeDtatiniii 

or  (he  dilTerBOl  tpeole*  nf  akin  anatioai,  cronped 

ingeffler  In  leaera  or  riunillei.    The  lllDilrallmu 

bava  been  laken  fmni  nalBTe,  and  have  <iea  eopied 

with  luehadelily  that  Ihevpreaeataalrikugpiiitare    Ittnlrttl  Mii.Chrti 

of  life;  in  which  the  reduced  leale  aptly  lervei  to 


A   PRACTICAL   TREATISE    ON    DISEASES   OF  THK   SKIN.      Thiiil 

American  edition.     In  one  nest  royal  t3mo.  volume,  extra  cloth,  ol  334  pages,     ftl  00. 

t^  The  two  volumes  will  be  Bent  by  mail  on  receipt  of  Fim  DoBart. 


PI RRIE  (WILLIAM!,  F.  R.  8.  £., 

Pruftisnr  of  9org,ry  in  Itis  Unlvsrslly  of  AbnilHn. 

THE   PRINCIPLES   AND   PRACTICE  OF  SURGERY.     Failed  bj  JoH»il 

NiiiJ.,  M.  D.,Profei>iior  of  Surgery  in  the  Peuna.  Medical  College,  Surgeon  lolheTmn»lHraai>  J 
Hospital,  &Q.  Id  one  very  handsome  octavo  volume,  leslber,  ol  TSO  pagea,  with  316  illualHiiliM%  1 

■wof  no  othst  larglcal  wnrkof  a  reaion- 1  niely  dlscuaeil  tlie  jirlaeiplM  of  saigerr,  Mda  J 

wherein  there  li  loniBch  Iheoryand  prae-  I  larc  and  effectual  pracllco  prsdlcaled  ap —  ■' ■ 

hrre  .objiwli  are  more  aoundlj  ot  clearly    Perhepi  no  wnrk  upna  ihli  iBbtHlhereinA 
Tkt  5OI4DIC0PI,  is  an  tM  apaa  the  leienfe  of  Ihe  art  nf  m 

irtle,  in  the  woik  hefme  »»,  *im  altbo- I ''■'*"'"•  ■'•■'"'^'••difinj  and  SB«f«] 


^  ANU  SCIENTIFIC   PUBLICATIONS.  T^ 

PARRISH   (EDWARD), 
LsenKt  OB  Pr«[l«»l  PlmrniBcy  ud  MoUria  Mfdic«  In  the  PemuylvuiU  AMdsm^  of  Mwt.eiaf ,  *0. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.    Deaigned  as  &  Text 

HodIc  lor  Ihe  Scudeol,  and  a«  a  Guide  for  the  Pby'iciun  and  PlurniawuIiB).  Wilh  many  For- 
muliD  and  Preiicriptiou*.  Seeonil  edition,  grcBtly  eulsi^ed  and  improved.  In  one  huidMinie 
ORlavo  volume  or  7'^  pagea,  wiih  aeVBral  hundred  IllDitralioii),  eilra  clolli.    t'i  SO.    {Now 

Diinog  ilie  >harl  lime  in  whuih  Ibia  wotli  bs*  been  belore  Ibe  profeitFion,  il  bai  been  reoeired 
wilb  rery  prval  TaVDr,  ami  in  a»uniing  Ibe  no«itiaa  of  a  Mandard  autborily,  il  lia*  filled  a  vacaany 
Which  bed  been  teveretv  lelt.    Stimulaled  by  Itaia  enoouragisnwnl,  Ibe  aulliur,  in  availing  himwil 
d  no  painK  lo  render  il  more  worlliy  nf  Ibe  cunfldencc  be- 
jQ  nie  ani^KjuouB  iHDoni  have  mude  it  rv^ber  a  '    "  '      '  ' '  -     .--  ^ 

'e  been  readereil  necea^ary  by  Ibe  rapid  ptogr 
icW  years,  and  by  ibe  aditiiioaRl  eiperience  ubiaineu  ui  i 
Li-buot  aad  work  of  reference.    To  accommodale  lbe«e  iir 
een  malcrially  enlarged,  and  ibe  number  of  jiegei  con^•tde^Hl 

oomphite  exponent  ofibe  aubjecl  in  il>  IDOM  advuiced  coodilion.    From  Ih 

in  [bo  difprnFing  ollire,  Id  Ibe  mosl  ooinplii-eled  deleils  of  llie  vegelg^tc  alkaloidf,  il  is  huped  Ihal 
everylbing  reouisue  lo  Ihe  prai^liiing  pbyaician,  and  lo  Ibe  apolheea/y,  will  be  found  lully  and 
clearly  fti  forlb,  and  Ibal  Ibe  new  mailer  alooe  will  be  worth  luorti  Ihiia  Ibe  very  moderate  coal  ol 
the  work  to  Ihone  wlio  hara  bseo  conaulilng  the  previoui  edition. 
Tkat  Edward  Parriali,  in  writing  ■  bodk  Bpon  (liBre  il  no  prodBctiuB  of  Ihe  kind  In  Ihe  En^liih 
"a^llld'lh'''^    '         '  " '"       ' 


oTltae  opporliinity  of  re 
•lowed  upon  il,[   '  ■"'" 
poniona  having  I 
imjwovcnwnls  hi 
daring  the  U"!  If 


er  added.  Then  ailerationa  and 
mnde  by  pharuiaivulical  tcienee 
'  ■     ■'  B  prBEtlcnl  use  of  the 


a,  preaenling 


nently  origlnil  .  _. . 

page!  wiU  ilEayj  duably  weleonHhihea,  ialtaii  nan 
edllioa,  eon  tain  log  Ihe  added  reaulte  of  bia  recoAl 
ahd  rteh  exgwilMiea  ai  an  otwirTer,  tnaBhei,  and 

KirlleitniHralnrlBthephariumntieiil  libDrafirir. 
a  eiaellent  plan  uTthefirn  la  mere  ttiorDughlr, 
•ad  ia  Mall,  eairlad  sol  In  ibla  ediUoB.—Paauuaf  Of 
IM.  Itmrumi,  Jan.  IMO. 
We  know  of  no 


doirlBg  infurniaUnB  on  i 
Wllta?rifl  lb 'i  ■' Medio  L.  _ 

pTtatlaUu  phyaleiui  woali 
or  qaiteiill  Ihe  moat  nuful 


on  the  inbieel  which  wno 

t^e'.tl.K.S-w'bicb'irlJ'il 
oTinularT"  ud  Ibia,  II 
be  aapphed  with  near 


■  UU.  Journal  ai 


langnace  a«  well  adapted  to  .  ._.  ,.. 

miceatiatwiddruHlat.  TopliTaloiani,alaa,lie>n- 
Bot  rail  to  be  1ii(£)y  nlualile,  cipwiallr  la  IhoHi 

"' -""'  ■"  "■" ■"■■""'  T^iirJ 


t.  Stvin 


spy  of  Ihc  firal  edltinn  will  p 
I,  Iherrtore,  Inphyaleiui  rai 

akill  of  H  Bdueatsd  pliaii 
nid  raprcially  ei.BtneBd  Ihii 
.1  End  all  tliat  they  deaire  Ic 


ihair  nrofualoii;  for  II  ia  a  well  eaahllalied  faot, 
that,  a  the  edantion  of  phyaieiaaa,  wbtle  the  aei- 

liille  Bltenlion  [a  paid  lo  Ihe  art  of  preparing  then 
for  naa,  and  we  iuow  not  how  thli  defeet  can  be  ao 
wrtJ  lemadled  aa  by  proeDrlag_and  eonanltlBg  fir. 
Paniah'aeieelleslwDrk.— Sl.^an'fJfad.Joatiut. 


PEASLEE  (E.  H.),  M.  D., 
ProfeiBor  of  Phyilology  and  Ooneret  Pathology  in  lbs  New  Tort  Medisal  College. 

HUMAN  HISTOLOGY,  in  its  relations  to  Anatom;,  Phjeiology,  and  Pathology; 

fortbe  u«e  of  Medical  Sludenl!<      With  four  hundred  and  thirty-four  illostratiooB.    In  one  hand- 
MKDB  OQlavo  voliune,  of  over  SCO  page*.    (ZoWJy  PuUitlud.)    %3  li>. 

looked,  every Uiiag  of  ruJ  value  Ia  ttiB  wide  i 
which  11  eiobraesa.  la  with  greal  ikiU  eDmnn 


ogy  .nierBBtln«lnit»tlf,ablyandfoll 

I,  beeaaee  of  greater  praetleal  vain 

—  -o  Anatomy,  Phyaiology,  ■-- ■  " 

-•- 'lyasd  aatiafaeto 


thology,  whieh  are  here  tally  agd  aatiaiaetorlly  aat 
forIh.~A'«*eiJ'iJ>Bm.f^JA<f.aiadSBt(irr,I>ec. 


le  ImporlaBt  aukjeeta  whicli  il  iraai 
iOBtaiaed  ia  thegreat  worki  of  8im 
'    le  organic  ekBaiat    ' 


18SJ.  

PERE1RA  (JONATHAN),  M.  D.,  F.  R.  8.,  AND  L.  3. 
THE    ELEMENTS    OF   MATERU    MEDICA    AND    THERAPEUTICS. 

Third  American  edition,  enlarged  and  improved  by  the  author;  includin^t  NoU<«b  or  most  of  Ihe 
Medicinal  Subalancci  in  use  m  the  civilised  world,  and  foriniiig  an  Encyclopiedia  of  Materia 
Medica.    Edited,  with  Addiliuna,  by  Josira  Carbon,  M.  D.,  Profesaor  of  Materia  Medics  and 


PAHKER  (LANQSTON), 

eBr;FuDI.iI>>e(tu«o'>Hoipital,BlnninghBa. 

THE  MODERN  TREATMENT  OF  SYPHILITIC  DISPOSES,  BOTH  PRI- 
MARY AND  SECONDART;  comprising  the  TreBlmeolofConBtlliitional  and  Confirmed  a^)^- 
tis,  by  a  bbTe  and  (ucceaEful  melhod.  With  ntimeroua  Caaea,  Formulae, ui&  '^\v&\oiJi.yt™T.r»fc- 
liong.    From  the  Third  and  anlinily  rewritlen   London  oditiun.    lo   tvDiiB.  t«»\  wftaso  -*tfs»»«n, 

oktra  cloLik,  ef319  pagsa.    $1  73. 


RAM3BOTHAM  (FRANCIS  H.t,  M.  D. 

THB  PBWCIPLES  AXb  i^ACTICE  Of  OBSTETEIC  tfEDICOfK  iHD 


trsss^ 


J.  BcitrTEAD  M  1>  ,  Lectiu«t  oe  VroEml  m 


niconoip.i,  M.o. 
A  TREATISE  ON  THE  VENEREAX  DISKASR.     Bj  JoBif  Hmrm,  KKS. 

Wilhc»|nDM>AiMiruB*,bj'P>  RicoKS,  M-D.    TriUteJ— J  Edited,  wufc  ffoMj.  Ht  r  "      " 

'  "       -     -   "  ■•    ■    "lOEml  MthcCdksBaf  PliT>*'™***^^'V>'X^'''     

,  1  rintU  cii  HicoKb't  Kac«xT  Lscthko  oh  CKAxas,  k 
rscl(ilh,i>r330|ttCa,«ilkeieh(pUMs.  %3^.  (/■^Jimil)! 

Id  irvKing  Ihj*  work,  Ihe  editor  kM  CDdeavoRd  to  loTrndwe  wkalcTvr  matin  ol  lnHn*t  ik>  » 
coil  inve^igaiiun*  of  fyphiJ(«nphen  hare  idded  lo  onr  bowtedge  of  Ibc  mbjcct.  TIm  prarai 
■durceliun)  wkicb  Itiii  baitnn  denvol  in  the  Toluineof  "Leciui«!  on  Chwicre."  poUutiBdaMT 
mallwuDce  bjr  M.  BiPWil.wbichslbrdaklunuDaBBlarnewaiKl  iuclntclivc  mUciHlea  aafV 
cmuravitrlcd  poini*.     la  IW  pieviaas  edilkn,  M.  Bicord'*  addiikia*  unuuaied  b>  Doarif  im  IM' 

ul' Ibr  wbitc.  and  with  ibe  OKUer ~-  .-.--.  . ..    _ 

nd  mpcrieoce  mon)  ihoniughly 

ETerr  one  ■"■'  ncsgniK  ikc  umcuTencn  and 
Ike  opinioai  ot  Iheic  m  naMcn  udn  bj  luls.    Boi. 


viBlraduced,  Ibe  work  may  be  cODitideml  lo  preian  kMti 


Uepii 


idiBKui  «r  il 


.^.."wkiclihiucTcrb 
IdfaiDTM    Ric«rd.id 

'ennllyidoBitd.aieintonienahi 
!IBrai(iinlfl>ccnmlcrpcEledb]ii 


B  uty  oioer. 

-IffcrkitiiunvmrniaBdgiTakuotigiBiIikdH**   ■ 
Ike  world  in  a  Ineidaad  pcrfeeUlliniEl !•(■»•■■< 


Ktffcl 

iMiabtirike 


pcrfeellt  .___„. 

n  ni  lh«  iUj  i* 

beaimuiH  oa  (Tpkili*  will  wtMkwl 

iKd.  and,  aa  we  do  a«  adan  nuMr* 

■laT  becieivnd  far  capraMUiiWkMI 

aj  Sad  a  placw  ia  ib«  librmni  aifttrj  am 

F&r>i>a  Jtffd.  «wd  ~ 


BOYLE'S  MATERIA   MEDICA   AND   THERAPEUTICS;   ineWtus 

Preparaliont  ot  ihe  Pharmarojutrai'  of  London,  Edinburgh,  Ihiblin,  and  of  the  Umied  SB 
Wilb  many  new  mcdii^inef.  Edited  by  Jossra  Cakson,  M.  D.  With  uinoiy-eigbuJIiuum 
la  ODe  ]ar|V  oclavo  volume,  extra  cinlb,  Dfabaul  TOO  pagea.     S.1  00. 

ftOKITANSKV  tCARLP,    M.O., 
Caialorof  Ibe  Inperiil  PaIhuJagl»L  MaKam.aad  FrofeaKiral  tbe  Univeraily  of  VicaBa.ke. 

A    MANUAL    OF  PATHOLOGICAL    ANATOMY.     Four   volumes,  oca«V 

bound  in  two.  eitri  ploih,  nf  aboul  liOO  pam.     Trantlated  by  W.  E.  SwaI.iS,  Edward  " 

ihargsd  hia  Uu  wltb  nloable  tntlia,  Uial  ^ 


>,  C.  H.  Mooai,  and  G.  E.  Dir. 


ThaprafHBi 

nUlioBsf  Rolmantliy'i  wi 
aaea  Ibat  thia  >>  •»■  of^ihe  » 


|g«ajialible  Willi  ita 
a  lala  rulluwi  ai  a 


Ike  ^iilingaiiliHl  Hatli.>i 
1  •pace  hii  ^cairuni)  of 


.,....,„„.„„„„....,„  ,JSS, 

Kibllakara  bava  eaiitled  tbamaalvea  la  Uie  tbaakal 
I  profnalon  of  their  eoiuiUv,  for  ihia  (iaitaBiM 
bcaallfkl  ediljoB.— JVuAvli/.  JaiinBtJ  rf  IbdieM 
book  Ot  rafhreBM,  tberefbre,  tkl*  Work  wmA 

:^xitt 

1 


pmaoriflealiDublenlu^ai 
J<Ianulud'H<i>(<w°  ^ 


I.  MMlAly 


niQBY 


EDWARD),    M.  D., 
■"'  ''"•"I  "-nog  ID  H^piial,  ie. 

n  itb  Notes  aud   Addition&I  Illvstrstion^ 

avtf,  extraclci1h,423pagea.     (S  90. 

IN  THF,  C0NSTlTUTT(JNAL*TrEi'tMENT"0F%EMALE  DISEASM 


AMD   SCIENTIFIC    PU  BLI  C  ATtONS.  Vt^ 

STILLE  (ALFRED),    M.  D. 
THERAPEUTICS  AND  MATEItlA  MKDICA;  a  Systematic  Treatiae  od  the 

Action,  vid  Ute^  of  M«diciD*l  Ajnmlo,  incluilmK  Iheir  Differ  iplion  Bnd  Hiilory.     In  (Wo  large  *nd 

haudwxii()0(!l*T0vi.luine9,or  17S9piigc«.     (JVa»  A«Wy,  ISCO.)     SSOO. 

This  woflf  JiitesignedopeoiaUyrorllwiiudenlandprtciiiioiierormeilicine.  •ndlreslstHvariotir 
krlialei  o(  tbcMalona  Medica  Irom  (bo  poinl  uT  vie  war  Ihe  bedside,  and  nM  ot  Ihe  «hop  oronhe 
lerium-nium.  Wbilr  lhu>  endeavoring  lo  give  all  praciical  inrnrmaiion  likelv  lu  be  utefiil  wilh 
reaped  [o  Iba  emfluymenl  or«p9«ia)  rcoiedien  in  fpecial  BHecliiin',  and  Iba  miuUs  lubeaiilirlpaiml 
frwD  Ibeir  adminvlrit'OD,  a  copioiu  Index  ol  Diseare*  and  ibeir  Recncdieii  i«a<(eni  rhe  worli  emi- 
IMMtljr  Itwd  bf  miervnoe  b;  abiiwlng  at  a  glance  ihe  differeni  meana  whirh  have  been  employed, 
Wd  eaabling  lite  praeliluHMr  in  eilend  bia  refounm  in  dilBuull  ca~e>  wilh  all  Ibal  ttie  eiperienee 
uf  (be  pruIin'Mon  baa  lug^alBd.  Al  ibe  rame  lime  panicular  care  lia*  been  given  lu  Ihe  tuhjet'l 
or  General  TherapciiliOa,  and  al  (he  ooDimenoeniBnl  ol  each  date  ot  Bjediriniiii  iheie  i>  a  cbapier 
devilled  lo  [be  eoD-ideraUon  o(  Iheir  common  ioduence  upon  mniljid  eqndiiion*.  Tbe  aolinn  of 
remedial  agentt  upon  Ibn  hrallby  ecimomy  and  m  animal' hat  likewiw  received  parlicularnulice. 
tnan  the  conviction  Ihal  Ibuir  pbysioliigioal  effeela  will  afford  freqinnt  explanalioiis  of  ibcir  paibo- 
Ingi^  inHiMnM.  and  in  many  ea'ee  lead  to  new  and  importaal  »u^F*iiiHi»  b>  lo  ibeir  praelin*!  UM 
la  diaeaw.  WIthio  the  tcopn  Ihu*  designed  by  iba  aoibor,  nolabur  bar  been  apared  In  accuniiilaiB 
■II  Ibe  bUB  whieb  bave  aucmed  Irom  Ihe  experience  oribeproretBinn  in  nil  a(p>  and  all  counlrte* ; 
and  the  VBBi  amouni  or  recrni  rewarohea  recorded  in  Ibe  periodical  Ijlermiire  of  huib  hemii-pberes 
ha*  been  aealouily  laid  under  cuniritiulion.  reralling  in  a  mass  of  praciicsl  uiformalion  (caroely 
■iienpled  bilhario  in  any  limilar  work  in  ihe  lanf  uage. 

OBiaapaaMtinainf  IhavBlae  nf  thisl 
Mard  on  tna  wsll-aBaTn  rrpnUi  loe  asil 


qaim 

•.tt  i  we  loaw  taat  ike  uu  ■roam 
(MifaniHl,  Bad  Ibat  Tew,  it  any, 


Bk<!ainpMeal  v 

eiiviuy  an  tKlWr  q«til(d  tbui  la  to  prepare  a 
DJKIeBBIk  Irealiae  oa  IheiapenlllB  m  a^enrdaBee 

Our  prtlliaiiiBrT  riaisinaiirm  of  tie  wiirk  liaa  laila- 
Eed  u*  Dial  we  were  anl  mlalaken  ia  oar  BDliillpt- 
Uiwa.  lBaiia|imtDlatiii|rllMBa<horaa  IhaeDnpie- 
llnnorihegreatlabrir  which  aiiah  a  work  iBvnlvei, 
wore  happy  ineiprsarisf  Ihe  eoBvlslioB  that  lu 

(hrea'— iVnr  O'liamt  Miiie^yiw$,  Hatch,  I960. 

We  thiak  Ihii  work  will  do  naek  to  oh* laie  the 
NlnataaeaKiaihionMifklaTeeliialliiBodhlahnuick 
nf  BCinkfie  aladj,  for  la  iha  wide  laof*  of  foeoieal 
literalore  Ireatared  ia  the  Botliah  loBine,  we  ahall 
hardlrlad  a  wurtwritleB  is  a  iivle  num  el«r  bs4 
Binpie,  ouannaf  foretbly  iha  It 
fteefriiaareulily  and  redDBdaa 


;r.te 


tbe  pnelleal  BEillty  ol  bia  book  by  paialar  hrlellgr 
over  iha  Bhyaleal,  botaai  ml,  aud  eiiwinereiaThlnnrv 
nf  nHdieinea.  aad  ilirecllhg  nIlendiiB  chieflr  U  Ihefr 


and  Iktir  applieattna  h, 


BDfdil 


eil,  Hareh  10,  IMO.  ' 

Wiib  PercLira,l»DaliMO,Milebell,BiHlWimd  be- 
fore at,  we  nayw^  a<k  If  Ihere  wit  a  Beeeully 
(oiaaawbaokontkenbtael.  Aflat  rianiainf  lb ii 

Dr.  Wood'a  hook  Ii  well  adapted  lot  alDdeata,  while 
nr.  Stilia'a  will  be  nore aaliilheUiry  tn  tbepraeil- 

w<ll  buowD  ■•  I  ripe  K>hubir  asd  a  ribb  nf  [he  mnal 
ealeanve  rndinf  in  hiiprofcMl.iB.  Tbii  wuik  tirart 


SMITH    (HENRY    H.),  M.D. 
MINOR  SURGERY;  or,  Hintfl  on  tl.e  Every-day  Duties  of  the  Snrgeon.     Wilh 

947illu>lraiioaii.    Third  ediuon.    1  vol.  royal  ISmo.,  pp.  4ri«.    lo  lealber,  S2  2^;  cloth,  SS  00. 

HORNER  (WILLIAM  C.I,  M.  D., 

AN  ANATOMICAL  ATLAS,  illuatrative  of  the  Stnioture  of  the  Human  Body. 

In  one  volume,  large  imperial  oclavo,  eilra  otolb,  wilh  aboul  ail  hundred  and  fll^y  beautiful 

Cgurva.    *3  OO. 

Tbeae  Hfurea  are  well  aeleeled,  asd  .pf^*™'/ |l*t^^th«  ■tBdeat  Mp<«  tM^cteplM^ 


All! 


■oryN 


8HARPEY  (WILLIAMI,   M.  O.,   JONES  QUAIN,   M.  D.,   AND 

RICHARD  QUAIN,    F.  R.  8.,  lie. 

HUMAN  ANATOMY.     RovineJ,  with  Nol««  and  Addiliona,  by  Josbph  Lbd*. 

M.I).,  Professor  ol  Anatomy  in  Ihe  University  of  Penniylrania.  Complete  in  two  terse  oolavo 
volumes,  leaiber.ofabDnl  thirteen  hundred  pagea.  Beauiifully  illueiraled  wiih  over  five  bund  re  d 
engravings  on  wood.     MOO. 

SIMPSON  IJ.  v.),   M.  D., 

ProrDMOTor  MidwIlerr.Ac,  >ntheUBir>riiiynr  GdlBbDTfh.Ae. 

CLINICAL  LECTURES  ON  THE  DISEASES  OF  FEMALES.     With  nume- 
rous iiinairaiionf. 
Tbi<  valuabte  reriea  of  practical  Leelurea  is  now  appearing  in  the  ••MdHctL  Niwa  (HD 

Libiaxt"  for  1860,  and  Can  thua  be  had  wilboiil  coil  by  subscribers  lu  Ibe  "  AmbiucaN  JoiKhai. 

or  TBI  MiDiCAL  &«mcn."    See  p.  S. 
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BLANOHARD  ft  LEA>8  MBDIGAL 


SAAQENT  (F.  W.)»  M.  D. 

ON  BANDAOINO  AND  OTHER  OPERATIONS  OF  MINOR  SnUGSRT. 

Second  edition,  enlarged.    One  handsome  royal  12mo.  yoI.,  of  nearly  400  pages,  with  189  wood- 
cuts.   Extra  cloth,  $1  40;  leather,  $1  SO. 


Sargent*!  Minor  Snnery  hai  alwayibeen  popular, 
and  deservedly  lo.  It  fimisbei  that  knowledge  of  the 
BOflt  frequently  reqniiite  performaneei  of  largical 
art  whien  eanaot  be  entirely  underitood  by  attend- 
ing clinical  leeturen.  The  art  of  bandaging,  which 
!■  regalarly  taught  in  Europe,  ia  very  frequently 
overlooked  by  teaeheri  in  thia  country ;  the  atudrnt 
and  junior  practitiimer,  therefore,  may  often  require 
that  knowledge  which  thia  little  volume  ao  teraely 
and  happily  8uppliea.^^A«rlf«fo»  M$d.  Jaara.  mnd 
RtfritWy  March,  IbSt. 


A  work  that  haa  been  to  long  and  favorably  known 
to  the  profeaaion  as  Dr.  Sargent's  Minor  Saigery, 
needa  no  eommeadation  from  aa.  We  would  remark, 
however,  in  thia  c<mnectioa,  that  minor  anrgery  acl- 
dom  geta  that  attention  in  our  achoola  that  ita  im- 
portance deaervea.  Our  larger  worka  are  alw  very 
defective  in  their  teachina  on  theae  amail  practical 
pointa.  Thia  little  book  will  aupply  the  void  which 
all  muat  feel  who  have  not  siadied  its  pages^— VSui- 
em  LasMf ,  March,  IBM. 


SMITH  (W.  TYLER),  M.  D., 

Physician  Aeeouch^r  to  St.  Mary'a  Hoq»ital,  fte. 

ON  PARTURITION,   AND   THE   PRINCIPLES   AND   PRACTICE  OF 

OBSTETRICS.    In  one  royal  12mo.  volume,  extra  cloth,  of  400  pages.    $1  25. 

BT  THB  8AMB  AUTHOE. 

A  PRACTICAL  TREATISE  ON  THB  PATHOLOGY  AND  TREATMENT 

OF  LEUCORRHCEA.    With  numerous  illustrations.    In  one  Yery  handsome  octaTo  voIum, 
extra  cloth,  of  about  250  pages.    $1  50. 


SOLLY  ON  THE  HUMAN  BRAIN:  ita  Structure. 
Phyaiolof^,  and  Diieaaea.  From  tne  Second  and 
much  enlarged  London  edition,  in  one  octavo 
volume,  extra  cloth,  of  900  pagea,  with  I'M  wood- 
en ta.    99  00. 

SKEY'S  OPERATIVE  SURGERY.    In  one  very 


handaome  octavo  volume,  extra  cloth,  of  over  €91 
pagea,  with  about  one  hundred  wood-cata.  S3iS. 

SIMON'S  GENERAL  PATHOLOGY,  aa  conduc- 
ive to  the  EaUblianmcBt  of  Rational  Prineipki 
for  the  prevention  and  Chire  of  Diaeaae.  in  one 
octavo  volame,  extra  doth,  of  SIS  pagea.   SI  iS. 


TODD  (R.  B.),  M.D.,   F.  A.  S.,  itc. 

CLINICAL  LECTURES  ON  CERTAIN  DISEASES  OP  THB  URINART 

ORGANS  AND  ON  DROPSIES.    In  one  octavo  volume,  284  pages.    $1  50. 

BT  THK  SAMi  AUTBox.    {Nov  Rmdy,) 

CLINICAL  LECTURES  ON  CERTAIN  ACUTE  DISEASES.     In  one  neat 

octavo  volume,  of  320  pages,  extra  cloth.    $1  75. 

The  subjects  treated  in  this  volume  are— Rhkumatio  FivKEtCoiiTiii  u  m  Fbvbk,  Ertbipbzus, 
Aoim  Imtbrn AL  Inflammation,  Ptxmia,  PiiBiTMomA,  and  the  Thsrapxittical  Actioh  op  Alco- 
hol. The  importance  of  these  matters  in  the  daily  practice  of  every  physician,  and  the  sotiod 
practical  nature  of  Dr.  Todd's  writings,  can  hardly  fail  to  attract  to  this  work  the  general  attention 
that  it  merits. 


TANNER  (T.   H.),   M.  D.. 
0  Physician  to  the  Hoapital  for  W<Hnen,  «e. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS. 

To  which  ia  added  The  Code  of  Ethics  of  the  American   Medical  Association.     Second 
American  Edition.    In  one  neat  volume,  small  12mo.,  extra  doth,  87^  eents. 

TAYLOR  (ALFRED  8.),  M.  D.,  F.  R.  S., 

Lectnrer  on  Medical  Juriaprndence  and  Chemiatry  in  Ony'a  Hoapital. 

MEDICAL  JURISPRUDENCE.    Fourth  American  Editioa.     With  Notes  and 

References  to  A  merican  Decisions,  by  Edward  UAaTSHOEMS,  M.  D.  In  one  large  ocuvo  volume, 
leather,  of  over  seven  hundred  pages.    $3  00. 

No  work  upon  the  anbject  can  be  pnt  into  the 
hands  of  atudenta  either  of  law  or  medicine  which 
will  engage  them  mor#  <|loae)y  or  proitably ;  and 
none  oonid  be  offered  tO  the  bnay  practitioner  of 
either  calling,  for  the  purpoae  of  caaual  or  haaty 
reference,  that  would  be  more  likeljr  toaffbrd  the  aid 
deaired.  We  therefore  recommend  it  aa  the  beat  and 
■afest  manual  for  daily  nae.— -AiiMrteaii  Journal  oj 
Mtdieal  Seiencts. 


It  is  not  ezceaa  of  praiae  to  aay  that  the  voli 

before  ua  ia  the  very  beat  treatiae  extant  on  Medical 
Juriaprndence.  In  aaying  thia,  we  do  not  wiah  la 
be  underatood  as  detractmgfrom  the  merita  of  the 
excellent  worka  of  Beck,  Ryan,  Traitl,  Qay,  and 
others ;  but  in  interest  aad  value  we  think  it  nwal 
be  conceded  that  Taylor  is  superior  to  anything  that 
haa  preceded  ii,^N,  W.M*4Umlmmd  Smrg.  J—rmml. 


BT  THX  SAMi  AUTHOR.    {New  Edition^  jtut  iuu9d.') 

ON  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Second  American,  from  a  second  and  revised  London  edition.     In  one  larg« 
octavo  volume,  of  7d5  pagen,  leather.    $3  50. 

Since  the  first  appearance  ot  this  work,  the  rapid  advance  of  Chemistry  has  introduced  iate 
use  many  new  substances  which  may  become  fatal  through  accident  or  design  —  while  at  tke 
same  time  it  ban  likewise  designated  new  and  more  exact  modes  of  counteracting  or  detecting  thoea 
previously  treated  of.  Mr.  Taylor's  position  as  the  leading  medical  jurist  of  England,  has  during 
this  period  conferred  on  him  extraordinary  advantages  in  acquiring  experience  on  the.<«e  subjects, 
nearly  all  cases  of  moment  being  referred  to  him  for  examination,  as  an  expert  whose  lestimoBT 
IS  generally  accepted  as  final.  The  result?  of  his  labors,  therefore,  as  gathered  together  m  ihii 
volume,  carelully  weighed  and  silled,  and  presented  in  the  clear  and  intelligible  style  for  which 
he  IS  noted,  may  be  received  as  an  acknowledged  amhonty,  and  as  a  guide  to  be  followed  with 
implicit  confidence. 


TODD  (ROBERT  BENTLEY), 

WILLIAM  BOWMAN,  F.R.  5., 
THE  PnySIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OF  MAN.    With 

about  Ihree  hundred  large  and  beBuiiriil  illuHlraiioas  on  wood.    Complele  ia  one  large  ooiavo 

Tulume,  ul'  fSO  pagei,  leuiher.     Puce  S4  £0. 

17  Gpntleniea  who  have  received  ponion*  or  Ibis  woric,  le  published  in  ib*  "  HmiCAL  Niwi 
AND  LlBRABV."  can  DOW  complele  Iheir  oopiet,  if  inioi«dinl«  applicalion  be  made.  Il  will  be  fur- 
niabed  as  fulluwii,  free  by  mail,  In  paper  covern,  wilk  clulh  backs. 

PiBTB  1,.  II.,  m.  (pp.  35  lo  953),  $a  60. 

Pabt  IV.  (pp,  553  [«  end,  with  Tille,  Preface,  Ccmlents,  fto.),  S2  00. 

"      "  "  m  11.  (pp.  725  lo  end,  wilb  Tllle,  PrefKie,  tkmlenH,  Sm.),  $1  SB. 
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TOYNBEE  IJOSEPHI,  F.  R.  S., 

Ann]  aur|eon  lo,  and  LKlurer  on  i>iirgery  at.Sl.  Miry'i  Hoaplul, 

A  PEACnCAL  TKBATISE  ON  DISEASES  OF  THE  EAR;  tbci 
nociH,  Falliolo^,  and  Trealnient.    liluslraled  wilh  one  hundred  Eograringi  on  wood. 
very  hnndMrnia  ocibto  volume,  extra  cloth,  S3  00.     (iVbv  Riadf.) 
Mr  Toynhee's  ntine  is  loo  widely  known  as  the  higbesl  aulhority  on  all  mailers  conneoied  Willi 

Aural  Surgery  and  Medicine.  lo  rei|uire  epecial  allealiou  (u  be  called  lo  anything  which 


livmg  piacli 


the  profesiionon  Ibe  subjew.    Twenty  years'  labor  devoiej 
it  ihB  malls  of  an  amuuni  of  experience  and  obtervi 


:  Piag- 
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.,-.,-       - -r       -       jmplele  and  innlwo'lhygiiide 

nnected  wilh  Ihi«  ohiicure  and  liiiie  koowa  clan  of  disease*,  wbicb  so  frequenlly 
erabarraitf  Ihfl  general  ptaulitiuner. 

Tne  volume  will  ha  found  thoroughly  illuttraied  witb  a  large  onmber  of  origiuil  woodeiigrav- 
iag»,  eluciHiiiingine  palbology  of  the  organs  of  hearing,  insirumenUj  operalloi     ' 
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Tbe  following  condensed  iyD0p<i*  of  the  conlenu  will  ihow  the  plan  adopted  by  ihe  aulhor,  And 
the  oomplelencM  witb  which  all  depacliuenls  of  ihe  subjeei  are  broughl  under  confiJumlion. 
CHAPTER  I.   Ul  rod  uclion— Mode  of  Invest  igalion—U^seclion.    Jf.   Tne  Extemal^Bar- 
I'alhology — Matformaii  ""  "  .-- 


lU.   The  External  Meatus- , 

LHlies  and  Arcumulalioas  of  Cerumao.     V.  Tile  Kiteraal 

VLTlw  External  M«m.-Polypi.    VU.  The-EWernal 

mpaoi— SlruMum  and  Piuiulioni.     DC.  Tne  Mem- 

■  Tympnni— DiieauB.     XI.  TiM  Kiltai'- 


IV.  Tlie  Eiiemal  MBalui— PnivigTi  B 
Meatus— The  Dennis  and  its  Disea»es 

Mealtii^Tumrirs.     VIU.  The  Membi__..  __.., _ 

brana  T)-mpani— Diseawa.     X.  The  Membrana  Tyr 

Tube— Obiiructions.  XII,  The  Cavity  of  Ibe  Tympanum— AnBloniy—P«lholosy—Ui»ei.w». 
XIII.  Tbe  Cavity  of  the  Tympanum— Diwases,  XlV'.  Tbe  Manoid  Celt>— DiB<^ai.e<.  XV. 
Tbu  Diseases  of  tbe  Nervous  Aupamliia  of  the  Ear,  producing  what  a  commonly  italied  "  N*fv- 
OUB  Deafness."  XVL  The  Diseases  of  Iha  Nervout  Apparalus,  continued.  XVII.  Mabgnant 
Diseaw  of  tbe  Ear,      XVIIl.   On  the  Deaf  ind  Dumb.      XIX.    Ear-Trumpets  and  tbeir  mes. 


WILLIAMS  IC.  i.  B.),  M.D.,  F.R.8., 

Piofeiwir  ofCliaiesI  Medicme  In  (Jnlrsralty  College,  Loadon,  Ae. 

PRINCIPLES  OF  MEDICINE.     An  EleraenUiy  View  of  the  Cao 

Treatment,  Disynosis.  and  Prognosis  of  Diseaw;  with  briet  remarlip  on  Hyfrieni 
■ervatton  ofbOBltb.  A  new  Americnn,  from  Ibe  i  bird  and  revised  Loadaaediiion. 
Tofume,  leather,  o(  abuul  500  pages,     ti  50.     iJatt  Iiiiitd.) 

id  I  upnned.    Il  ia  ■  jadgiasni  of  ilni 
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lidfrneal  of  the  work  has  atread, 

W HAT   TO   OBSERV E 
AT   THE    BEDSIDE    AND    AFTER   DEATH,   IN    MEDICAL   CASES. 

Publ  ished  under  theauibority  of  the  London  Society  fur  Medical  <3bKrvalioti.    A  new  American, 

oloth.     »1  (». 

To  Ibe  nbservel  who  prefers  Becflracy  lo  lilunden  |      Oae  of  tbe  Inett  aid*  to  a  vnanc  praelllloB 
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New  and  much  enlarged  edition~(Jast  iMned.) 

WATSON  (THOMAS),   M.  D.,   Slc, 
Late  Phyiician  to  the  Middlesex  Hospital,  he. 

LECTURES   ON    THE   PRINCIPLES    AND    PRACTICE  OF   PHYSIC. 

Delivered  at  KingV  College,  London.  A  new  American,  from  tbe  last  revised  and  enlarged 
English  edition,  with  Additions,  by  D.  Francis  Condib,  M.  D.,  author  of*' A  Practical  Treatise 
on  the  DiiM^aKes  of  Children,'*  &c.  With  one  hundred  and  eighty.five  illustrations  on  wood.  la 
one  very  large  and  hand<*ome  volume^  imperial  octavo,  of  over  1200  clonely  printed  pages  id 
small  type ;  the  whole  strongly  bound  in  leather,  with  raised  bands.    Price  g4  2!i. 

That  the  high  reputation  of  this  work  might  be  fully  maintained,  the  author  has  subjected  it  to  a 
thorough  revision ;  every  portion  has  been  examined  with  the  aid  of  the  most  recent  researches 
in  pathology,  and  the  results  of  modern  investigations  in  both  theoretical  and  practical  subjects 
have  been  carefully  weighed  and  embodied  throughout  its  pages.  The  watchful  scrutinv  of  the 
editor  has  lilKwise  introduced  whatever  possesses  immediate  importance  to  the  American  Miysieiao 
in  relation  to  diseases  incident  to  our  cnmate  which  are  little  known  in  England,  as  well  as  those 
points  in  which  experience  here  has  led  todiflerent  modes  of  practice ;  and  he  ha<  also  added  largely 
to  the  series  of  illustrations,  believing  that  in  this  manner  valuable  assistance  may  be  conve>'ed  to 
the  student  in  elucidating  the  text.  The  work  will,  therefore,  be  found  thoroughly  on  a  level  with 
the  most  advanced  state  of  medical  science  on  both  sides  of  the  Atlantic. 

The  additions  which  the  work  has  received  are  shown  by  the  laci  that  notwithstanding  an  en- 
largement in  the  size  of  the  page,  more  than  two  hundred  additional  pages  have  been  necessary 
to  accommodate  the  two  laree  volumen  of  the  London  edition  (which  neils  at  ten  dollars),  within 
the  compass  of  a  single  volume,  and  in  its  present  form  it  contains  the  matter  of  at  least  three 
ordinary  octavos.  Believing  it  to  be  a  work  which  should  lie  on  the  table  of  every  physician,  and 
be  in  the  hands  of  every  stuck'nt,  the  publishers  have  put  it  at  a  price  within  the  reach  of  all,  making 
it  one  of  the  cheapest  books  as  yet  presented  to  the  American  profession,  while  at  the  same  time 
the  beauty  ot  its  mechanical  execution  renders  it  an  exceedingly  attractive  volume. 

The  foarth  edition  now  appeam,  so  carefVillv  re-  I  The  lecturer's  skill,  his  wisdom,  his  leamiiig,are 
vised,  as  to  add  coosidenibly  to  the  value  of  a  book  equalled  by  the  ease  of  his  graeeful  diction,  his  elo- 
already  acknowledged,  wherever  the  English  Ian- 1  quenee,  and  the  far  higher  qanlities  ol  candor,  of 
guage  IB  read,  to  be  beyond  all  comparison  the  beat  *  conrtesy^  of  modesty,  and  of  generuas  apprrciatiim 
8>BtemHtic  work  on  the  Principlei  and  Practice  of:  of  merit  in  others.  Mity  he  long  remain  to  instruct 
Physic  in  the  whole  range  or  medical  literatare.    ub,  and  to  en)oy.  In  the  glorious  snnset  of  his  de- 


K  very  lecture  con  tains  proof  of  the  extreme  anxiety    dining  years,  the  honors,  the  eonfidenee  and  love 


of  the  author  to  keep  pace  with  the  advancing  know 
ledge  of  the  day,  and  to  bring  the  results  of  the 
labors,  not  only  of  Dbysicians,  out  of  ehemistsand 
hiitolugists,  before  nis  readers,  wherever  they  can 
be  turned  to  useful  account.  And  this  Is  done  with 
such  a  cordial  appreciation  of  the  merit  due  to  the 
industriouB  observer,  sach  a  generous  desire  to  en- 
courage younger  ano  rising  men,  and  such  a  candid 
acknowledgment  of  his  own  obligations  to  them, 
that  one  scarcely  knows  whether  to  admire  moat  the 
pure,  simple,  forcible  Engliah — the  vast  amount  of 
useful  practical  information  condensed  into  the 
Lectures — or  the  manly,  kind-hearted,  unassuming 
character  of  the  lecturer  shining  throogh  his  work. 
— LsM^oN  Mtd.  Times  and  OaxetUf  Oct.  81, 1857. 

Thus  these  admirable  volumes  come  before  the 
profession  in  thrir  fourth  edition,  aboandiag  in  those 
distinguished  attributes  of  moderation,  judgment, 
erudite  cultivation,  clearness,  and  eloquence,  with 
which  they  were  from  the  first  invested,  but  yet 
richer  than  before  in  the  results  of  more  prolonged 
observation,  and  in  the  able  appreciation  of  the 
latest  advances  in  patholr^v  and  medicine  bv  one 
of  the  most  profound  medical  thinkers  of  the  day.— 
London  Lancet j  Nov.  14,  ld57. 


gained  ouring  his  vaeAil  Ufto^N.  A.  Med  -Chir. 
ReHeWf  July,  IdM. 

WatBOB*s  unriyalled,  perhaps  nnapproachYblc 
work  OB  Practice-~the  copious  addiii«ins  made  to 
which  (the  fourth  edition)  have  given  it  all  the  no- 
velty and  much  of  the  interest  of  a  new  book.— 
ChnrUttan  Msd.  Jomrnml^  July,  IMS. 

Leeturers,  praetitfoners,  and  stndeBts  of  mMiieiBa 
will  equally  hail  the  rea|>pearaBee  of  the  work  of 
Dr.  Watson  in  theformoi^anew— a  fourth— edition. 
We  merely  do  justice  to  our  own  feelings,  and,  we 
are  sure,  of  the  whole  profession,  if  we  ihanic  him 
for  having,  in  the  trouble  and  turmoil  of  a  large 

Craetice,  made  leisnre  to  supply  the  hiatus  eanaed 
y  the  exhaustion  of  the  putAisher's  stock  of  the 
third  edition,  which  has  been  severely  felt  for  the 
last  three  years.  For  Dr.  Watson  has  not  merely 
caused  the  lectures  to  be  reprinted,  but  scattered 
through  the  whole  work  wc  find  additions  or  altera> 
tions  whicn  prove  that  the  author  has  in  every  way 
sought  to  bring  up  his  teaching  to  the  level  i*f  the 
most  recent  acquisitions  in  science. — Brit,  cistf  For. 
Medieo-Ckn.  HevieWy  Jan.  1856. 


WAL8HE  (W.   H.),  M.  D., 
Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  LUNGS;  including 

the  Principles  of  Physical  Diagnosis.    A  new  American,  from  the  third  revii^ed  and  much  eu- 
larged  Lone* on  edition.    In  one  vol.  ocuvo,  of  468  pages.    {Ju3t  Rttady.)    $2  25. 

The  pre^senr  edition  has  been  carefully  revised  and  much  enlarged,  and  may  be  said  in  the  main 
to  be  rewriuen.  De!*criptioiis  of  several  diseaws,  previousily  omitted,  are  now  introduced;  the 
causes  and  mode  of  production  o{  the  more  important  aflTections,  so  tar  an  ihey  possess  direct  prac- 
tical signiticance,  are  succinctly  inquired  into;  an  effort  has  been  mnde  to  brmg  tne  descriplum  ol 
anatomical  characters  to  the  level^of  the  wants  of  the  practical  phynician ;  and  the  diagnonit  and 
progno^is  of  each  complaint  are  more  completely  considered.  The  seciion?*  on  TssaTsne^rr  and 
the  Appendix  (concerning  the  influence  o(  climate  on  pulmonary  disorders),  have,  erpecially,  been 
largely  exlendftl  —AtieAor\f  Preface. 

i^*^  To  be  fallowed  by  a  similar  volume  on  Ditwases  of  the  Heart  and  Aorta.* 


WILSON  (ERASMUS^  F.  R.  8., 
Lecturer  on  Anatomy,  London. 


THE    DISSECTOR'S  MANUAL;  or,  Practical  and  SurricJ  Anatomy.     Third 

American,  from  the  laf^t  revised  and  enlarged  En^li^h  edition.  Modified  and  reairanged,  by 
William  Hunt,  M.  D.,  Demonstrator  of  Anatomy  in  the  University  ol  Pennsylvania.  In  one 
large  and  handsome  royal  I2mo.  volume,  leather,  of  582  pages,  with  154  illustrations.    S2  00. 
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Hew  and  muoh  enlarged  edition — (lost  LMaed.) 

WILSON   (ERASMUS),  F.  R.  S. 

A  SYSTEM  OP  HUMAN  ANATOMY,  General  and  Special.    A  new  and  re- 

vie«d  American,  from  the  laj>t  and  enlarged  Engli.»h  Eldition.  Edited  by  W.  H.  Oobrkcht,  M.  D., 
Professor  of  Anatomy  in  the  Pennsylvania  Medical  College,  dec.  Illuntrated  with  three  hundred 
and  ninetv-Mven  engravings  on  wood.  In  one  large  and  exquisitely  printed  octavo  volume,  of 
orer  600  large  pages;  leather.    $3  25. 

The  publishers  tru>t  that  the  well  earned  reputation  so  long  enjoyed  by  this  work  will  be  more 
than  maintained  by  the  present  edition.  Besicle^a  very  thorough  revision  dv  the  author,  it  has  been 
most  carefully  examined  by  the  editor,  and  the  efforts  of  both  have  been  directed  to  introducing 
everything  wnich  increai<ed  experience  in  its  use  has  suggested  as  desirable  to  render  it  a  complete 
text-book  for  tho^e  seeking  to  obtain  or  to  renew  an  acquaintaf^ce  with  Human  Anatomy.  The 
amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  fact  that  the  present 
edition  contains  over  one-fourth  more  maiter  than  the  last,  rendering  a  i^maller  type  and  an  enlarged 
page  requisite  to  keep  the  volume  within  a  convenient  size.  The  author  has  not  only  thus  added 
krgely  to  the  work,  but  be  has  alt^o  made  alterations  throughout,  wherever  there  appeared  the 
opportunity  of  improvmg  the  arrangement  or  style,  so  as  to  present  every  fact  in  its  most  appro- 
priate manner,  and  to  render  the  whole  as  clear  and  intelligible  as  possible.  The  editor  has 
exercis€}d  the  utmost  caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased  the 
number  of  illustrations,  of  which  there  are  about  one  hundred  and  fifty  more  in  this  edition  than 
in  the  last,  thus  bringing  distinctly  before  the  eye  of  the  student  everything  of  interest  or  importance. 


U  majr  be  recommeoded  to  the  stadent  as  no  less 
distiogviihed  by  its  aeearaey  and  cleameas  of  de- 
•eriptiun  thsn  by  its  lypographical  elmnce.  The 
wood-eats  are  exquisite. — Brit,  and  F^r.  Medical 

Ab  elegant  edition  of  one  of  the  most  nsefol  and 
accamte  aystema  of  anatomical  tciencc  which  haa 
l>een  issued  from  the  press  The  illaitmtions  are 
really  beautiful.  In  it*  atyle  the  work  ia  extremely 
e<iociac  nod  intelligible.  No  one  can  pttaaibly  take 
np  this  volume  withuui  being  strack  with  the  great    Southtm  Med.  and  Surg.  Journal. 

BY  THX  8AMI  ATTTHOa.      {Ju»t  IsSUed.) 

ON  DISEASES  OF  THE  SKIN.    Fourth  and  enlarged  American,  from  the  last 

and  improved  LfOiidon  edition.    In  one  large  octavo  volume,  of  650  pages,  extra  cloth,  %2  75. 

at  some  of  the  more  salient  points  with  which  it 


beauty  of  its  mechanical  execution,  and  the  ciear- 
nesB  of  the  descriptions  which  it  contains  is  equally 
evident.  Let  students,  by  all  means  examine  tae 
cluims  of  this  work  on  their  notice,  before  they  pur- 
chase a  text-book  of  the  vitally  impctrtant  acienec 
which  this  volume  so  fully  and  easily  unfolds.— 
Lancti. 

We  regard  it  as  the  best  system  now  extant  for 
students. — WtiUm  Lancet. 

It  therefore  receives  our  high  eat  commendation. — 


The  writinga  of  Wilson,  upon  diseases  of  the  skin, 
are  by  far  the  moat  scientific  and  practical  that 
iiave  ever  been  presented  to  the  medical  world  oa 
this  subject  The  present  edition  isa  great  improve- 
ment on  all  its  predecessors.  To  dwell  upon  all  the 
great  merits  and  high  claims  of  the  work  before  us, 
seriatim^  would  indeed  be  an  agreeable  service;  it 
would  be  a  mental  homage  which  we  could  freely 
ofl*er,  but  we  should  thus  oecnpy  an  undue  amount 
of  space  in  this  JoumeU.    We  will,  huwiver,  look 


aliounds,and  which  make  it  incoraparauiy  superior  in 
exeellence  to  all  other  creatisea  on  the  subjeei  of  der- 
matology. No  mere  speculative  views  are  allowed 
a  plaee in  this  volume,  which,  without  a  duubi.  will, 
for  a  very  long  period,  be  acknowledged  as  the  chief 
standard  work  on  dermatoKigy.  The  priucipies  of 
an  enlightened  and  rational  tnerapeia  are  introduced 
on  every  appnipriate  oeeasion.— Jm.  Jour,  Mtd, 
Science^  Oct.  1857. 


AI.80,  NOW  RBADT, 

A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OF 

THE  SKIN  ;  conr«isting  of  nineteen  beautifully  executed  plates,  of  which  twelve  are  exquisitely 
colored,  pre.^enting  the  Normal  Anatomy  and  Pathology  of  the  Skin,  and  containing  accurate  re- 
presentation?' of  about  one  hundred  varietie»  of  disea»e,  most  of  them  the  siie  of  nature.  Price 
in  cloth  $4  25. 

In  beauty  of  drawing  and  accuracy  and  finish  of  coloring  these  plates  will  be  found  equal  to 
anything  of  the  kind  as  yet  issued  in  this  country. 

We  have  already  expressed  our  high  appreciHtioa 
of  .Mr.  Wilson's  treatise  oa  Diseases  of  the  Skin. 
The  plates  are  comprised  in  a  separate  volume, 
which  we  eounsel  all  thi>ae  who  possess  the  text  to 


parchase.  It  is  a  beautiful  tpecimea  of  color  print- 
luf^,  and  the  repieseatations  of  the  various  forms  u< 
skin  disease  are  as  faithful  as  is  possible  in  plates 
of  the  sixe.— ^Siloa  Med.  and  Surg.  Journal,  April 
8,  185d. 


The  plates  by  which  this  edition  is  accompanied 
leave  nothing  to  be  desired,  so  far  as  excellence  of 
delineation  and  perfert  accuracy  of  illustration  are 
concerned. — MedicO'ChirurgietU  H'  view. 

Of  these  plates  it  is  impossible  to  speak  too  highly 
The  representations  of  the  various  forms  of  cutane- 
ims  disease  are  singularly  accurate,  and  the  color- 
ing exceeds  almust  a uv thing  we  have  met  with  in 
point  of  delicacy  and  nnish.— BrtlisA  and  Foreign 
Medical  Review. 

BY  THX  SAME  AVTHOa. 

ON    CONSTITUTIONAL   AND    HEREDITARY    SYPHILIS,  AND    ON 

SYPHILITIC  ERUPTIONS.  In  one  small  octavo  volume,  extra  cloth,  beautifully  printed,  with 
four  exquisite  colored  plates,  presenting  more  Ihmn  thirty  varieties  of  syphilitic  eruptions.  92  26. 

BT  THE  SAMX  AtrrHOE. 

HEALTHY  SKIN ;  A  Popular  TreatiBO  on  the  Skin  and  Hair,  their  Prcscrva- 

tion  and  Management.  Second  American,  from  the  fourth  London  edition.  One  neat  volume, 
royal  12mo.,  extra  cloth,  of  about  300  pages,  with  numeroim  illustrations.  SI  00 ;  paper  cover, 
75  cents. 


WHITEHEAD  ON  THE  CAUSES  AND  TREAT- 
MENT OP    ABORTION    AND  STERILITY. 


Second  American  Editivn.    in  uue  voianr,  ii-u- 
vo,  extra  cloth,  pp.  3(«.    ti    75. 
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WINSLOV/  (FORBES),  M.  D.,  D.  C.  L.,  &c. 
ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS  OF  THE 

MIND;  their  incipient  Symptoms,  Pathology,  DiagnoBis,  Treatment,  and  rrophylaxi».     Ib  one 
handsome  octavo  volume,  of  nearly  GOO  paged.    {Jtut  Readp.)    $3  00. 

The  momentous  questions  dincussed  in  this  volume  have  perhaps  not  hitherto  been  so  ably  and 
elaborately  treated.  Dr.  Winslow*a  distinguished  reputaiioo  and  long  experience  in  every  tniu^  re- 
lating to  insanity  invest  his  teachings  with  the  highest  authwity,  and  in  ihi»  careAilly  conMdered 
volume  he  has  drawn  upon  the  accumulated  resources  of  a  life  of  obbervation.  His  deduftions 
are  iouuded  on  a  vaf>t  number  of  cases,  the  peculiarities  of  which  are  related  in  detail,  reudertng 
the  work  not  only  one  of  sound  instruction,  but  of  lively  interest;  the  author's  main  ot>ject  being 
to  point  out  the  connection  between  organic  disease  and  insanity,  tracing  the  laiter  through  all  iX)*. 
staffCb  from  mere  eccentricity  to  mania,  and  urging  the  necessity  of  early  mea>ureH  of  prophylaxis 
and  appropriate  treatment.  A  subject  of  greater  importance  to  society  at  large  could  M'arceiy  be 
named;  while  to  the  physician  who  may  at  any  moment  be  called  upon  for  interference  iu  the  most 
delicate  relations  of  life,  or  for  an  opinion  in  a  court  of  justice,  a  work  like  the  present  may  be  con- 
sidered indi>pensable. 

The  treatment  of  the  subject  may  be  gathered  from  the  following  summary  of  the  contents  : — 

Chapter  I.  Introduction. — U,  Morbid  Phenomena  of  Intelligence.  III.  Premonitory  ::5ympium9 
of  Insanity. — IV.  Confessiooa  of  Patients  after  Recovery. — ^V.  State  of  the  Mind' during  Re- 
covery.— VI.  Anomalous  and  Masked  Affections  of  the  Mind. — ^VII.  The  Stage  orCiin!«ciuuf»nes]». 
— Vlil.  Stage  of  Exaltation. — IX.  Stage  of  Mental  Depression. — X.  Sia«e  of  Aberratiim. — XI. 
Impairmeut  of  Mind. — XII.  Morbid  Phenomena  of  Attention. — ^XIII.  Morbid  Phentimena  of 
Memory — XIV.  Acute  Disorders  of  Memory. — XV.  Chronic  Affections  of  Memory. — XVI. 
Perversion  and  Exaltation  of  Memory. — ^XVll.  Psychology  and  Pathology  of  Memoi  y. — XVIII. 
Morbid  Phenomena  of  Motion. — ^XIX.  Morbid  Phenomena  ot  Speech. — XX.  Morbid  rhcnomena 
of  Sentiaiion. — XXI.  Morbid  Phenomena  ^  the  Special  Sense;*. — ^XXII.  Morbid  Phenomena  of 
Vision,  Hearing,  Taste,  Touch,  and  Smell. — XXill.  Morbid  Phenomena  of  Sleep  and  Dreaming. 
—XXIV.  Morbid  Phenomena  of  Organic  and  Nutritive  Life.— XXV.  General  Prii 


thology,  Diagnosis,  Treatment,  and  Prophylaxis. 


riociples  of  l*a- 


WEST  (CHARLE8)|   M.  D., 

Aoeoncheur  to  and  Lecturer  on  Midwifery  at  St.  Bartholomew's  Hospital,  PhyBieion  to  the  Hoapital  for 

Sick  Children,  &c. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Now  complete  in  one  hand- 

some  octavo  volume,  extra  cloth,  of  about  dOO  pages ;  price  $2  50. 

Also,  for  sale  separate,  Part  II,  being  pp.  309  to  end,  with  Index,  Title  matter, 

&c.,  8vo.,  cloth,  price  $1. 


We  must  now  eoDcI  ode  this  haatily  written  sketeh 
with  the  confident  assurance  to  our  readers  that  the 
work  will  well  repay  perusal.  The  conscientious, 
painitalring,  practical  physician  is  apparent  <in  every 
page.— iV.  y.  Journal  o/Mtdieim^  March,  18S8. 

We  know  of  no  treatise  of  the  kind  so  eomplete 
and  yet  so  compact. — Chicago  M»d.  JounuUy  Janu- 


aad  children  is  not  to  be  found  in  a  ay  eonntry. — 
Soutktn  Msd.  mmd  Surg.  Journal ^  January  isSb. 

We  gladly  recommend  his  I^eetures  as  in  the  high* 
est  degree  instructive  to  all  who  are  interested  in 
obstetric  practice.— Lsiido*  Lancet. 

We  have  to  say  of  it,  briefly  and  decidedly,  that 
it  is  the  best  work  on  the  subject  in  soy  language ; 
and  that  it  stamps  Dr.  West  as  the  facile  primetj-M 
of  British  obstetric  authors. — Edinb.  Mul.  Journ, 


ary,  1856. 

A  fairer,  more  honest,  more  earnest,  and  more  re- 
liable inveitigutor  of  the  many  diseases  of  women 

BT  THB  8AMB  ADTHOB.    (Nota  Ready.) 

LECTURES   ON   THE   DISEASES   OF  INFANCY  AND  CHILDHOOD. 

Third  American,  from  the  fourth  enlarged  and  improved  London  edition.    In  one  handsome 
octavo  volume,  extra  clotii,  of  about  six  hundred  and  fifty  pages.    $i  75. 

The  continued  favor  with  which  this  work  has  been  received  has  stimulated  the  author  to  ren- 
der it  in  every  respect  more  complete  and  more  worthy  the  confidence  of  the  profr»i>i<.>n.  Con- 
taining nearly  two  hundred  pages  more  than  the  last  American  edition,  with  >everal  additional 
Lecturer  aim  a  careful  revision  and  enlargement  of  those  formerly  comprised  in  it,  it  can  hardly 
tail  to  maintain  its  reputation  aa  a  clef«r  and  judicious  text-book  for  the  i^itudent,  and  a  ^ate  and 
reliable  guide  for  the  practitioner.  The  fact  stated  by  the  author  that  thei<e  Lecturer  '-  now  eiuUxly 
the  results  of  900  observations  and  288  post-mortem  examinations  made  among  nearly  Jtt.iMK) 
children,  who,  during  the  past  twenty-years,  have  come  under  my  care,"  is  sutficieut  to  ^how  their 
high  practical  value  as  the  result  of  an  amount  of  experience  which  few  phyaicianrt  eiijcy. 

The  tbree  former  editions  of  the  work  now  before  i  diseases  it  omits  to  notice  altogether.  But  those 
as  have  placed  the  author  in  tae  foremost  rank  of  who  know  anything  of  the  present  conditinn  of 
those  physicians  who  havedevnted  special  attention    paediatrics  will  rmdily  admit  that  it  would  be  nrzi 


to  the  dist'Mses  of  early  life  We  attempt  no  ana- 
l}siB  of  this  edition,  but  may  refer  the  reader  to  some 
of  the  chapters  to  which  the  largest  additions  have 
been  made — iliose  on  Diphtheria,  Disorders  of  the 
Mind,  and  Idiocy,  for  instance— as  a  prool  that  the 
work  is  really  a  new  edition ;  not  a  mere  rt^rint. 
In  its  prcieiii  shapr  i(  will  be  found  of  the  greatest 
pussibie  Hervi''e  in  the  every-day  practice  of  nine- 
tenths  (if  the  proremiion.— Af<d.  Time*  and  Qazctte, 
London,  D«.c.  lU,  1H59. 

All  things  c«nKid;red.  thii  book  of  Dr.  West  is 
by  far  the  tifst  trf«tiae  in  our  language  upon  such 
modificutiiiiiM  of  morbid  action  and  diseise  as  are 
witnessed  when  we  have  to  deal  with  Infancy  and 
Childhood.  It  i«  true  that  it  conhnes  itself  to  such 
disorders  as  come  within  the  province  of  the  php- 
sician^  and  even  with  re»>ect  U>  these  it  is  unequal 
as  regards  minuieniss  of  consideration,  and  some 


to  impossible  to  eflect  more,  or  etfeel  it  Itriter,  than 
the  accoucheur  of  St.  Bartholomew's  has  done  m  a 
single  volume.  The  lecture  (XVI.)  upon  DiS'irctrs 
of  the  Mind  in  children  is  an  admirable  iipecinirn  of 
the  value  of  the  later  information  conve}ed  iu  the 
Lectures  of  Dr.  Charles  West. — Loiuion  Lannr, 
Oct.  SU,  1850. 

Since  the  appearance  of  the  first  edition,  about 
eleven  years  ago,  the  experience  of  the  author  has 
doubled;  so  that,  whereas  the  lectures  at  first  were 
founded  on  six  hundred  observations,  and  one  hun- 
dred and  eighty  dissections  made  among  nearly  four- 
teen thousud  children,  they  now  emb4Hly  the  results 
of  nine  hundred  observations,  and  two  hundred  and 
eighty-eight  post-mortem  examinations  made  among 
nearly  thirty  thuaMind  children,  who,  during  tne 
past  twenty  years,  have  been  under  hia  care. — 
Brithh  Med.  Journal,  Oct.  1, 1830. 

BT  THI  8AMX  AUTHOE. 

AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE  OF  ULCER- 
ATION OF  THE  OS  rjTERL    In  one  neat  octavo  volume,  extra  olotii.    $1  00. 
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